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A REMARKABLE OUTBREAK OF CULEX PIPIENS LINN. 

By \y. E. Rriitqx, Stale EniomdogUl, llarcn, Ciani. 

yra.r. at loa.st for throe years, throughout tli<> ciitin' western 
of the City of New Haven, there has l)ecn an outbreak of rain- 
nius(piitoes, Cukx pipiens Linn., beginning th(^ latter pari of 
aid lasting until cold weather. Through this [lart of the eity 
' “ ■ ' I'ST River, a small stream formed by the union of tiir(‘(' smtiiler 
jnst a})ove tho Whalley Avenue brid^^e.’ South of this brid^t; 

' * nil runs through Edgewood Park and into widening meadows 

” ! the lower end arc tide marshes. 

‘ u’h the writer has resided nearly half a mile Avest of this riviT 
• : *114, and just east of it for six years prior to that time, he has 
‘ ‘ ' ii these mosquitoes in such abundance as during the past tliree 

It was known that their breeding place was close at hand, for 
' >'’l mosquitoes do not breed in the brackish water of the salt 

III 1912, when all known mosquito breeding places in and 
■ity were drained or oiled, these mosquitoes were still a great 
p*' and their presence tended to discredit the work which had 
'C. Alany who had contributed toward the mosquito fund 
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(•oin[>!uiiU‘(l. Thoy hud puid thoir good money l>ut there wer< i 
!is nuniy mos(iuitoes as before. 

Mueli searcliing was therefore done for rain water barrels, thnuiij . 
thousand of them could not have produced all the mosquitoes 
They fairly swarmed in protected corners of buildings, under veiainl;,., 
and in shrubbery. They were small and entered houses throuiili <1. 
meslu's of tlu' screens. They were innocuous during the day. iiiiT 
soon as it was dark they Ix^gari to sing and to bite. Unless the w imidw, 
w(‘re kept closed or mosquito bars placed over the bed, a good niLdit ^ 
sh‘ep was impossible. 

On August 5 , one of my assistants, Mr. L. H. Ripley, was xm 1,, 
examine all pools in Kdgewood Park. He happened to di]) iain li,. 
edges of the main stnann (West River) and obtained wriggler-, c-],,- 
cially in the little coves and in other places where, choked l)y v(‘grTat!n;. 
or rul)bish, the water was ([ui(d. In the middle of the stream then- w- 
no breeding; the current pri'vtmted it. Small pools under th(‘ W h.-iil. v 
Avemu' l)ridg(' were literally alive with Crdex larva*. 

Mr. Ri[)ley n'ported the facts to me, and then the stream wa- - x- 
amined toward the noi tli and west. In the west branch, nearly a- 1:-.; 
as the Pond Lily Uompany's Dye Work.s, wrigglers wen* extivnif 
nbumlant. especially along the edges and outside of the mai?i 
which was slight on account of the very low water, almost 110 r;d!i 
ing talhai in Jam* and July. At om* dip of the ladle, which hnld*^ ahn 
a gill, 200 wriggl(*rs w(*rc taken. 

It was apparent that the fish had been killed or driven Imm ii- 
water by the dye vstufts from tlu* Pond Lily Company’s factory, i\v'n\L'- 
rain-barrel mosq\iitoes, whieh often breed in strongly polluti'ii \xaar 
xvere able to breed in this stream. Heavy rains would pro)>abl} Itie- 
flushed out the stream but with the lack of rain, and the absenci' nl tie. 
mosquitoes took possession of the water and were breedi)ia 
literally by millions. These wrigglers clustered around ston<*s. I* :'''' 
or other objects in the water and could be seen from the l>aiik'' 
distance of perhaps 15 feet ; little or no breeding was found in tI: • "U '- 
branches of West River where the water was clear. 

Ihus the mystery had been solved and the source of tlu* ' 

nuisance had been discovered. Up to this time the main st!» an 1 ; ■ 
not even ])een suspected as a possible breeding place. 

During the next few days the surface of the river, where ; -'■in- 
wrigglers could be found, was sprayed with oil from a point jT"’’ ' 
Ramsdell Street near the Pond Lily Dye Works to the Whallc; ' 
bridge, a distance of nearly one and one-half miles of tlu- i'a'ns- 
courso of the stream. Also the canal near the paper mills. :■ ; 
detached breeding pools that in high water are connected ■ ‘ 
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rivi T were treated. The windin|2; eours(' of the stream, >viilt its Imish- 
uroun laiiiks and its rouj^h and irr(‘^ular bed, i)artiall> filled witii 
vi-urtatioii and ruhliish, made the work diltieuit and (expensive. Tin* 
(iitnv cost of this work amounted to 120.31. Apparenily tlnse 
iiiHM|uitoes were ii niiisauee nearly a mih^ distant from W(‘st Itiver. 

Anotli(‘r interesting outbreak of rain-l)arr(*l niosipiitoes which oc- 
.•urred in 11H3 in Greenwich, C'onn., was descrilx'd to rne in a letter })y 
Mr. kdwin M. Skinner, president of the United States Drainage' W Irri- 
iiMti'Jii Uo., of New York Uity. Just north of tln^ N'illage of Mianus, 
iIkTc is a dam six or eight feet al)ov(^ tid(“ l(‘V(‘l, fonm'rly used 
ft,r furnishing power for the Palmer Hrotliers' gas ( iigim' plant, hut 
now ahandoned for another sit(‘ wher(‘ steam is usrai. About .aOI) yards 
iiunh of the Palmer dam, is another dam about six baU high, where a 
^ri-tnhil used to stand but of which only the sluie('\vay and pari of the 
^v;iTfr wh(‘el remain. Th<‘se dams ar(' not us<'d. but on aeeoinit of 
'•■\v;!ge (‘mptying into the rixaw abo\a' and b('tw(am tleuii, they .are 
:(lli)\s'ei[ to remain rather than i>ermit Ui(‘ s(‘wag<‘ lo be (‘xpoxal. 

.\ short distance above the sc'cond dam thfMa> is a juill where lap- 
and cheap plush goods are made from (-ow-hair and luw grade 
'Aoitl. A eliea]) grade of oil is used in s])inning th(‘ raw wool aiid eow- 
liair. and the product is washed with wat(“r from the lUa r which again 
into the stream. Probably dye stuffs iwv also ustal aiid (‘uiptiial 
iiiiu tli(* river. These waste materials, togcdluT with th(‘ sewage held 
hai k by the dams, probably destroyed tlu' fish and fuiaiished an ideal 
i'lt -(hng-place for rain-barrel mosquitoes. Jda* stream flow was 
'iiuiit ill the period of drought, and IIk^ water was stagnant and slimy 
aii'l thick with wrigglers. The rivf'r is abotit 100 f(‘et wide by the 
iin'T]i]i!l (lain and perhaps loO feet broad at the Palmer dam and liter- 
'll.' filled with larvae, 

Miove the woolen mill is another dam, abov(‘ which tiu' water is pure 
■eid -weeU. The health officer ortlered th(‘ gates lifted al this up])(‘r 
'utd all the wrigglers were washed into Long Island >t>uiid tlie 
' ' ! • 'lay that they were discovered. 

Ih ward, Dyar and Knab^ record a similar oiitlwcak near I rbatia, 
I - wiicro a creek is practically stagnant in Lite summer. At a eeritiin 
1 till,; creek receives the waste from a shuigld(>r house, tunl for some 
' ' c below' w'as ,so charged with decomposing animal matter that 

' ■* could live in it, though it contained millions of wrigglers of rain- 
" laosquitoes. Adults covered the trees and bushes along tlie 
' " ' ‘ait their presence Avas felt only for a short distance, ami few of 

, iiiosquttocs of North and Central America and f lie Mest Imlif S, \o). I. p. 
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thorn roachoii the town perhaps a mile away. They continued to rf- 
produco until cold weather. 

Mr. FiiANKLiN Sherman, Jk.: It may be of interest to noti ih;it 
at Ra]elj;li, N. during the past summer m'c have found 
abundantly what seems to be the yellow fever mosquito. 

President P. J. Parrott: I will now call for the paper by Dr. T 
J. Headlef', entitled “Anti-Mosquito Work in Xew Jersey. “ 

auti-mosquito work in new jersey 

Ity Thomas J. IIeadlkk, Ph. D., New Brunswick, N. J. 

About fourteen years ago the late Dr. John B. Smith began seri(nidy 
to study the mosquitoes of Xew Jersey for the purpose of fiudiii<r inu 
how tlu'v might l)e lirought under control. He soon developcil tii- 
fact that Xew Jersey, in addition to the fresh water breeding spccii- 
eominoiL to otluT states, had certain .species M^hich, breeding in th'.- 
brackisli waters of the salt marshes, habitually flew and wern winn- 
earri('(l many miles inland. All told he found 3o species of fn'sli w:(i' r 
breeding inosipiitues and o species of brackish M\ater breeders. 

Salt Marsh Work 

Of the species of salt marsh mosquito recognized by Doctor Smiii , 
Acdos cuntalor ('oq., and Aedes f^ollicilaus Wlk., are really very ini)'"!- 
tant. Tlu‘ fornuT is especially abundant in X^orth Jersey du rim: th- 
early part of the season and the latter characteristic of South Jit-' - 
and of th(‘ later season broods in the north. 

These two .qjeeies Avere found to oviposit in damp mud and th' ' 
to remain vial)le for long periods. Xot more than 95 per cent oi ■ 
eggs laid during any one sea.son hatch during that season; :e ra- 
5 per (‘(‘lit Avintering over. In this AA^ay the mosquito-infesi< u ' 
marshes are alAvays abundantly stocked with eggi. Apparent - ' 
are always ready to hatch for in a fcAA" hours after the pools Inu I" ' ’- 
filled tiny Avrigglers make their appearance. About eight e “• 
Avarm Aveather are sufficient to transform to pupae and tie 
to give up broods of blood-thirsty adults. 

Before their breeding grounds Avcrc interfered Avith these tA\'(' ' 

covered at times a band of shore line about forty miles wide e^ 
from Jersey City down along the coast and around Cape 
including a considerable part of Salem County. A small '“'i 
shore in Alonmouth County has always been sufficiently 
from mosquito-breeding marshes to be practically free from 
toes, and that part of the coastal strip exposed to strong brcc ‘ 
the sea has been practically free except when the Avind bleAv i •*' 
land. 
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it was early found that any meadow whieh was rovtTetl al fiHRiiKail 
HiiftA als by the tide was free from breedinj? while any ineadttw <‘o\’(‘r(Ml 
uiiiy at lonj; intervals or rarely at all reaelual was sure to l>ree(l. Ptirts 
ih(‘ meadow out off from tidal eovtTiug by dikes or railway ^radt's, 
ifui'lia^te or mud fills or parts that are so high lying that tin* iid(' only 
niK'iy covers them may be expected to breed inuiienst^ munbers of 

iiiMMjuitoes. 

h is our observation that tlu' frcaiuently subima-gcd itK'aduws 
.t!v not prevented from breeding so much f/V the ( hangt' ttnd rriov(‘- 
'uriit of the water as by the preseiK'e of small minnows whieh are 
niinttionly designated as ^‘killifish. " If tin* (xtra high (ides slioiild 
liil tli(' pools of the high lying meadows with fish no inos()iiilors can 

tniiiid breeding in them. Of eonrse, if tin* ]K)o1s ar(‘ left long ex- 
eoM'd without replenishment from eitlier tid('s or rains, they <lry np 
;iiu! tlie fish die and when rain refills them, bnaal inos(iuito{*s in ent)r- 
•lictis numbers. 

Salt marsh mosipiitiJ breeding occurs not only in the ])ool.s. but 
itidcr favorable conditions may go on in the c():irsf‘ grass(‘s. 'rifis 
fvpi (tl ))r(‘cding becomes possible only when the lower parts of llie 
>tcms are submerged for a p('riod suffieif'ut to ])(aMnit dcveloj)- 
‘iiciii. Of course, breedingyin such spots is ])r(^vent(‘<l by ‘'killifish ' 
■viirii they happen to be present. 

b ■'r'cir.s to the writer that the greatest singk^ factor in dr-tmuining 
wliMr mosquito breeding may occur on tin' salt marsh is the rlistri- 
'-ttii'ti of the “killifish.” So efficient are they in tlie dcstrm'tion of 
that wherever they may be no mosquitoes (“ati breed during 
M r pi ] iod of their residence. Furthermore, tluyv seem ]>ossessed of 
M r 'l(>irc to penetrate the marsh as far as tlie water will jx'rmit aid 
Ircfjiiontly he seen nosing their way among tin* grass stems 
''' Mer two inches deep. 

* 200,000 acres of the Jersey salt marsh pre.^(‘nt all sorts of 

"g conditions. 

b • section which lies about Newark Bay and the lowm* course 
Hackensack River is made up mainly ol the “shut-in and 
b- \\ ing” types of meadow. Breeding originally did occur through- 
" area and the swarms of mosquitoes produced inundated tlie 
'1 its borders. Of all the municipalities that suffered from that 
fib- Newark, a city of 350,000 people, was the worst afnict(‘d. 

flight was on, I am told, the electric lights were obscun*d and 
2'^-' aeetings broken up. 

b ■ parts of these meadows into whieh sewage is still poured 
;f'h are without proper outlets still breed mosquitoes and today 
‘ 'ffii most serious salt marsh mosquito problem of North Jersey. 
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Tin* i(;u'('r f'(;urs(‘ of tho llackrnsdck Uivor is honlrrcd in 
pliiccs by vast cut-tail arcus. In such of those as do not show ;i i;.. 
and fall of tlu* \vat(T and (‘X])Oso at no time areas of muddy hnitu!; 
the salt marsh moscpiito docs not br(“(“d, prol)al)ly because mj siijaiu- 
|)lac(‘ for d(‘position can be found, (’at-tail areas In which i;,.. 
muddy bottom is (‘X])os('d for considerable periods l:)reed mosiiuiin, s 
in (‘normous numbiTs. The marshes alon^ the Hackensack Miv-r 
breed niort* salt marsh mosquitoes at the jiresent time than any oti;.’' 
])art of tlu' North Jersey salt marsh. 

That section of salt marsh which lies aion^ the lower part of Xrwaik 
Ihiy and the Arthur Kill is h'ss sliut in and therefore less difliciili f. 
pr(‘V('nt from bre('ding. From the Arthur Kill southward al-mi: 
Karitan Bay, and Shiaovsbury Hiver, the meadows are nanm^.r 
and mun^ easily drained. 

Tlu' meadows of Harnegat Bay are great breeders because the tid 
fall is small (about 12 inches) and the opportunities for the distrilnuini] 
of “killifish'' correspondingly j)oor. 

Th(' m:<rsh('s betwetm the Mullica and Great Egg Harbor hiviO 
are fnapiently sw’cpt by tides and only those part.s of the m'‘;cl<''\ 
that join the highland and the sand strip breed. 

Tlu' marshes of tlie Atlantic coast from the Tuckahoc liivi r f* 
the end ol Gape May are like the preceding. 

Much of the marsh of the bay shore is shut in behind a low sii:: 
strij) and tin' natural drainage greatly obstructed, causing it to hiv<.i 
mosquito(‘s in enormous numbers. 

The marshe.s of the valleys of the Mulliea, Great Egg Harbfir ;i!o 
the Tuckahoc Rivers are broad and apparently great Inert [n-' 
mos(j\iitoes. The marshes along the rivers and creeks opemnti 
Delaware Bay have experienced a considerable amount of agri'-ultunc 
development and breed correspondingly fewer mosquitoes. 

Mos(piito control on the salt marsh was, according to Doctor SiiiiTr. 
a matter of doing away with mosquito-breeding pools and -tank- 
waiter generally. Ditches 10 inches ivide by 30 inches deep wtNi j"f- 
feetly straight, smooth sides and proper outlets are cut tan*''--- 
the meadows at distances .sueh as will carry off the surfan 
If the ]>ools are not drained by this means they are tapped b; 

►Small pools are usually filled with sods taken from the ditch '- 
in a few years lieeome smooth meadow. Occasionally areas ol t; ti«l"'' ' 
are found so located that ordinary ditching is impracticc ' 
such cases the meado^v is trenched wuth ditches as descri: J 
perhaps if tho trenches cannot contain all the water an artifi^ i! 
is cut in the loivest part. Trenches and artificial pool are (v 
and the system stocked with “ killifish ” which are usually abh‘ ■ * 
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tlicinsuhTS for two or thruo years. In this way all (he wairr 
, parts of the marsh are open to the fish or laid dr\' at low 

ti.ir Iweeding eannot oeeiir. 

Ill this way the salt marsh from Jt'rsey (’ity to ]hlnH^Lra^ on Harm'- 
i::ii IhiV. witli the exception of (*ertaiu i)arts of the Ilaeki’iisark marshes, 
rv> . inly found lireeding. have been rendered ])raetieally fo'e from 
breeding. Tin' state has cut most (»f tlie diteln's. Mueh 
thi- drainage is now being (‘ared for and I'xH'inled by the 
...tiiitie> and tlie writer hopes in tin' near future to have all of it 
-H haiidh'd. 

The results of tliis drainage hav(' bt'en little short of marvelous. 
.'^Iino- projierties which at certain s<'asons of the year w('re uniidiabit- 
aiil*' arc now delightful summer resorts. From Jers(w City to Hutnson 
dion , ])roperty has increased five and a half million dollars and the 
mv;ite>t p(‘reentage of increase has taken |)lae(’ in th<' ]nir('!y residen- 
Ual d'>triets. In one instance the increas(‘ amountetl to dOO i)er e(‘nt. 

A eery natural but rather um'xpected r('sult of the drainage was 
a marked increase in the yield of salt marsh hay. Fairly careful 
c'tmiates show that the marsh which is drained thn'c years or mon^ 
vicld- 2X) tons per acre as compared with .7 of a t(m fnnn the un- 
‘iiaiued marsh. As this hay is worth S8 a ton the draimal mar.sli 
!i;akc. a yit'Id worth consideration. 

Alxiut bO.500 acres have already l)('On ditclu'd and IdO.dOb aer('s 
o-!iiam. The average cost of ditching do{'s not (‘X(‘(‘('d 85. 
1 oiiiiy can'ful estimates indicate that the completion of this rlrainage 
’'"'ilil ill sliort time increase taxable proix'rly values by at h'ast 

^LVmiduooi) 

1 li'* Atlantic Coast of New Jersey is fittc'd by naturi' to Ix'conn^ 
U:>- nlaygrouml of the East and to the end that it may b(‘eom(' so tlie 
’'•‘'''luito must go, 

l>'"Tur .^mith tried several typos of organization before lur liit 
di(‘ om^ under wdiieh most of the salt marsh drainagt' has bei'ii 
on. hirst a law^ was ('na(*t('d (19f)4j deelaring a rnostpiito- 
place a nuisance and making it the duty of local boards of 
■ t" cause its abatement. Then a law was enacted making 
'^fids available to municipalities wliii'h d<'sireil to abate salt 
■*'Osciuito-})reeding places, proviiling the municipalities would 
^ '^‘i\es contribute a heavy percentage of the cost of abatenu'nt. 

^ ^ that neither of these laws brought about satisfactory ])rogress, 
the passage of chapter 134, Laws of 1900, in which the 
^ ■! ot the New Jersey State Agricultural Kxpfriment Station 

i,r. with the duty of causing the abatement of salt marsh 

•4? places acting through the authority of local boards of health 
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and doin^ the work with funds appropriated by the state. Oik ,,! 
the provisions of this act enabled municipalities active in the 
inent of salt marsh mosquito breeding to obtain state aid. Tbf 
entomologist was appointed by the director of the Experiment 
as his ex(a“Utivc officer and Doctor Smith thus came to be in I'uli 
(‘liargf‘ of the work. 

In some ways the work has shown certain defects in the law uinii.i 
must soon be modified to fit present conditions. Since its enact iiicii! 
the work of ditching has demonstrated the need of more police 
and the (‘naetment of a law (1912) creating county mosquito rxtf!- 
mination commissions has brought about a relation for which tl]<iv 
is nothing specific in the 1900 law to provide. 

Inland or Local Mosquito Work 

Doctor ^Smith’s studies showed that the really important fn-i; 
water breeding specie's of mosquito could be roughly thrown \u\<' 
four grmqis: tlie liouse mosquitOj tlie malarial, the swamp n!os<|iiii-' 
and the woodland pool rnosipiito. 

The house mosquito and the species composing the malarial go'iip 
wint('r in the adult stage in protected places, showdng a strong prehr 
ence for the cellars of (hvellings as a place for hibernation. J'xg' ‘H* 
laid on any stagnant or partly stagnant water and one brood ibllnr,' 
another. Those mosquitoes l)reed in all sorts of pools, but the uvA-a- 
rial group is usually to be found in cleaner water. The larva- oi thi' 
group arc freqiu'ntly found along the grass-overgrowm banks of stivaiii' 
The house mosquito breeds wherever the water stands long t tmirni; 
for it to come through. Lot, garbage dump and roadside pooh, ct-'- 
])Ools, sower catch basins, rain barrels and roof gutters are 
moil breeding places for this species. 

The principal sw'amp mosquito species- Aerfes sylvesfris Tle-b.'- 
passes the wdnter in the egg stage at the •bottom of pools icrA ti < 
adults iir(' on the wing throughout the season, AVhile not a c, 
like the principal salt marsh species, a mile or two is easy m i 
miles are not beyond its powers. While such areas as tie 
Piece Meadow^s of northern Neiv Jersey produce this species i' 
mous numbers, the great cedar swamps of South Jersey brcci; 
this or any other species. 

The important members of the ivoodlaiid group winter in ' 
state on the mud or submerged debris. The larvae appear ^'c^ 
and tlie adults are the earliest of the really troublesome nio^ 
to get on the wing. They are most abundant during the ea 
of the season and cease to be noticeable as it progresses. 

The Coquillettidia perturbam Wlk., is at once the hardest b- 
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j,;j. iho most peculiar larval life of the inorc^ important roperies. It 
OrrrJs in places that partake of the nature* of a wooillaiul pool and 
,,f -wamp. The larva? never come to the surface for air; hut n'Uiain 
ini dteir entire life among the grass roots at or iu‘ar the hoi tom of 
lln- pitol. 

itfginning in late April the woodland speeii's get on tlu* wing and 
r.iiiiimie to be troublesome to persons living lU'ar or pt'iiet rating 
lltf'ir liaiints until midsummer, when they almost e(*a.M> to he noli(*ed. 
W iicii i>reeding places for Aedes sylreslris Theoh., the swamp mostjuito, 
•M'v ju'esent it will appear with the woodland S])e(‘i(‘s and slay for the 
iv>t of the season. 

The house mosquito usually begins to at)])ear in troni)lesnnie nniir 
i-i r> in late June and by the middle of July is abundant, and <'ontinu(*s 
'(I until cold weather stops its breeding and semis it ijito winter (juar- 
UT'^. We usually think of this species as migrating only a few 
iiiiiidied yards, but the work of the past summer lias iridicat(‘d that 
uh.-n hred over a large area in enormous numbers it infests adjoining 
turn or V for nearly or quite 2.5 miles. 

Inasmuch as ttiis fact, in the writer's la'lief, is la'iiig formally n*- 
'■'uded for the first time, the proofs upon which it rests .should he set 
ii'itli with some care. 

riic entire territory included in the couutie.s'of rnion and b.ss(*x 
''ie und('-r constant observation throughout the last two mostpiito- 
''n-i fling seasons. With the exception of the Kbling marsli, which 
lo the southeast of the City of Newark, the mos(juito lireiaiing 
■'i l-'-i'X and Union Counties was under such good control, that an 
would have to search this territory for some time befon* ho 
‘"’ii!'! pijpje of fresh water breeding mosquitoes. Alxmt filty acres 
n- Kl>ling meadow, which was waterlogged with sewag{s bi'gan 
■'‘’■"nug Culex pipiens Linn.'and Culex salitKinH'i (’o(j., about mid- 
r and continued throughout the .season with tin* ('Xci'ptiou 
' ain periods Avhen extra high tides cleared the sewage out sufli- 
' ‘ lor ‘‘killifish^^ to penetrate or the efforts of the Ussex (.ounty 
''h' .iTo Extermination Commission resulted in the destriu'tion of 

:i In- 

* 'outhem part of the City of Newark and the northern part 
’’I ^ ity of Elizabeth exhibited a far larger number of mos<piitoes 

^’1' ■ pipiens and C. salinarius, but mainly the formcrj thaii did 

arts of these counties. This concentration was practically 
tit with the heavy breeding on these selvage-charged marshes. 

were just as difficult to find in the districts heavily infested 
were in districts in which there were not enough mo-squitoes 
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to ocFRsiou (•om])hunt. By moans of a large number of night . 
lions, made at tlu‘ same liour, in the same fashion and in as hr;;r; 
similar l(j(‘aliti(‘s as the nature of tlie topography would perjnit. . 
zon(' of inos(j\iitoes was trae(‘d from the Kbliiig meadows througli Snip; 
Newark into North Elizabeth, a distance of 2.5 miles. 

liricfly stated, the proof of the Culex pipiem spreading froin 
heavy bn't’ding area is: (1) A concentration of the species in a detini- 
locality some distan(‘e from the breeding place; (2) absence of snflicif jp 
local bret'ding to explain the infestation: (3) the discovery of a zuar 
of mos(|uito infestation from the great breeding place to point infotoii. 

Soon att('r the house mosquito makes its appearance the rii:tlari;i! 
sp(M-ies (h'velops and continues in increasing numbers throuuliDiii 
the braa'diiig season. 

For many years various (dvic bodies and associations made inti r- 
mittent ctTorts at mosquito eontrol, but it was not until the crcatiin; 
of the county mosquito extermination commissions that a naliv 
effici('nt local agency for mosquito work came into existenc(>. Tli' 
failure of other local agencies was due to the fact that mosquito (’(hui'mI 
was only one of their objects and that they were willing to r.eglcct it 
for something which, at the time, appeared to be of greater iin])(»rlanir. 

The county mosquito extermination commission act is an admiral^ 
attempt to unite in a practical fashion the local and state antbmostpjii'' 
agencies and is well calculated to secure men of proper (“alih'-r a' 
commissioners. 1'ndt‘r its ])rovisions the supreme court judgi' I'c- 
siding over the courts of each county is compelled to appuiiir a 
commission of .'^ix men, three of whom shall have been at some tini-- 
connected with board of health work. These conimission[U> niH'' 
serve without pay and each commission is charged with tht^ duty ' ^ 
preparing annually a statement of plans and methods for conti’i'Hi't- 
the mos(iuitoes within the limits of their counties and an 
of the ex])ense necessary thereto. 

The director of the New Jersey Experiment Station is f ' ' 
member of each eonmiission and must pass annually on each 
ment of plans, methods and financial estimates submittci;. I-'' 


director has power to modifv^ this statement as he sees fit, but 
obligation on or before a specified date to forward the a; 
statement to tlie board of chosen freeholders of the county frui 
it came. On the receipt of this statement by the board of fi’f ‘ 
it becomes obligated to make the appropriation. 

So far as the writer's experience goes, and he has become jic; 
acquaint etl with all the commissions that have exhibited a >; 
do something, the supreme justices have appointed a very 
and public-spirited body of men. Very wisely the commi" 


iiii'iG 


-in. 
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whore public sontimoiit would not sui)|)ort moscuiito work, 
i iv, done nothing. Wherever th(‘ p('o])l(‘ would support work, oithrr 
1 ,;,^ ulroudv been started or niov(UU(‘n1s looking; towards its bc^in- 
iMPii liavi' been initiated. 

|ii ]U12, the year the law was (U)act('d. Ks,'<('x and riiioii ('ounties 
work, with §75,000 and §28,000 ri‘sp(a‘tively. tlu' law 

v.;t' m jeopardy in the legislative session of 1915 their h'gal representa- 
t;v(' Mood by it solidly and wt're largely instrunn'ntal in ])rt‘Ventiieg 
ivpf al or amendment. 

la 1915 Essex. Union, Hudson an<l Atlantic worked with 870, (HKI, 
^2n,(!0(l, 852,000 and §26,000 respe(‘tiv('ly. Puhlished reports of 
'i.rir work are available to those who ar(‘ inter(sT(>d, During the 
etaic \ear Passaic, Hergen, Damden, ('ap(‘ May ainl ( !ioiie(‘sler 
< iMiiitus had small appropriations for pia^liminary work as follmvs: 
ss.riOd, 8500, 8500, 8500 and 850. 

lit all (‘.‘ises where funds were suffiei(uit for tlie active work of j)ro- 
t- ctiiiji a wdiole county, the commission lias pnxaaMii'd to organi/a* 

.‘I Mn-t* of inspectors and laborers headed by a chief inspiaMor on whom 
tb duty (»f, and the responsibility for, mos{pjito control lulls. I he 
"'unty is divided into districts of such siz(^ tliat the inspectors can, 
tiering the breeding sea.son, cover tli(> breeding ])lae(‘s every ten 
-M- iw(|v(' days. The laborers are used to eliminate such br(“(Hli!ig 
i iai'f'v as (‘an be destroyed. Pools are drained or filled, tin* mar- 
u.ii' and banks ot brooks and ponds are chaired and walls mad(‘ 
h''i'l)i iidi(‘ular so that fish can reach (‘very jiart and constirm* th(“ 
\\ nguirrs. 

biicdy stated, the general plan is to find all tlie breeding j)lae(‘s, 
•'■■Iiiiitatf' all of them that can possibly b(‘ (dirninated by draining, 
cleaning or .stocking with fish and to oil at r(‘gular intervals 
^'n-eding places that cannot be eliminated. 

'' '-'Hiive, the county mosquito exterminatiou commissions take 
<5 the salt marshes within their limits, ket'psthe ditches (‘hum 
' VU'nds them as the evolution of the marsh dmnands. 

Summary and Coxclusion 

^ ‘ 'tate has undertaken the drainage of the salt marsh. .\lr(‘ady 
< of the coast have been drained nuth large re.sultant inerca*‘e> 
•- C: iierty values. A law' has been enected by means of wdiieh good 
‘ - ■Miicios for mosquito control have be(m fornn^i and closely 

^ ‘ the state mosquito control w'ork. Tliis local agene> ha.*' 

' 'Uce(.^ssful wherever it has had a chance to work with a full 
•'‘1 has obtained the support of the taxpayers. Ihe local 
e nt i,s spreading rapidly. This local agency helps to e.Mab- 
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lish and keep in repair and extend the salt marsh drainage' rst;,’h. 
lisheel by the state. The outlook for the early elimination i.f 
.lersey in()S(]uito is at the present time bright. 

Pkesident T. J. Parrott; The next paper on the progr:ini ^ 
(“ntitkMl ''Experiments with House-Fly Baits and Poisons/’ by ^P 
A. W. Morrill. 


EXPERIMENTS WITH HOUSE-FLY BAITS AND POISONS 

By A. \\ . MoRKii.r., Phoenix, Arizona 

Wliik' it is generally aeeej)te(l that as a rule the most 
means for the eontrol of the house-fly is the prevention of its bn rdin-. 
work (lir(‘eted against the adult insects, particularly in rural di>ir!( i'. 
must be relied upon to a considerable extent as a protection agniN'' 
this dis('as{'-(‘arrying pest. There are many situations wlu n- :iv 
traps, fly poisons and even sticky fly paper are the only practiialb 
means of protection and many more where such means are vaiu.d!* 
accessories to the more desirable methods of protection. 

The experiments upon which this paper is based were plannrti wivi 
the view to se(“uring more definite information than was awiilaiT 
com-erning the comparative attraction for the house-fly poss^'s-td \r 
sonu' of the many materials used and publicly recommeude<l lnr li- 
as tiy trap baits or fly poisons. This information was esiMihihv 
needoil for the <letermmation of standards for coMipari.soh widi rri- 
tain commercially exploited mixtures made by secret forniiii:i' 
claimed by the promoter to be superior to all other known I'y ]'>’!' 
sons and baits. While the results meet this primary object, rinoie 
tinuation of the experiments promises further results of prac- ' ;!! 
well as scientific interest. In these experiments the writer li:.- hon 
materially aided by Air. George Acuff, crop pest inspector at 1'; "cniN 

I nless otherwise stated the baits or poisons were exposed ic ' 
glasses in the bottom of small dome-shaped fly traps of d '0'^' 
devised by Professor Ilodge. This provided for the exposure < cu') '* 
amounts of the materials which ^vere being tested. The trc. ^ 
placed out of doors in a row about fifteen inches apart and >< 
could be determined by general observations there was no ' 
advantage in one location over another. The period of expO' 
from three to four hours during the warmest part of the day Alter 
exposure the flies were killed Ijy means of carbon bisulfid fm ' 
the number captured recorded in each case. Where the b:i 
poisoned, dead flies found in the bottom pan-like section of i 
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ilso counted. In one ease, when fornuiliu was \is(‘d in thr (rap, 
lies outside several cages were counted and wer(* found to rep- 
only 5.3 per cent of the total killi'd and ca])tur(Ml aliv(‘. In 
lu-r experiments those which esca]HMl after feeding on tlu' poison 
lot taken into consideration. 

principal results of the cage or hy trap experinuMits an' pre- 
in Table 1. In order to group the dif'fen'nt bait mat (‘rials 
!iv(‘nience in making comparisons, wluTever a combination was 
an extra listing in the tabh' has l)eeii nuuh' hu* each ingre- 
A'ith the exception of water. ( d)miner(‘ial formalin (40 per (‘(‘nO 
with water at the rate of one ])art to t('u was inelmh'd in !ill 
tests except those made on oih' day, ])('C(‘mbt'r 12, and tins 
"c pnivide.s a good l)asis for comparisons with tli(‘ otlu'r materials. 
iur(‘s given represent the. percent a'ge of tlu' total ealcli ('ach day. 
i(l(liti(m to the tests included in tli<‘ following table scvt ral 
w(‘re made. In one scries th(‘ following fly colha*! ions w(‘re 
cd; Beer, 527; sweet milk, 208; sour milk, 2(iS; d(‘eayed banana, 
r(-<h banana, 135; cheese, 107; fia'sh oraiig(‘. !)!); (‘an(‘ sugar, 
I'aved np]de, 20; fresh apple, 5. 

!(‘-t the killing effects of those substance's used as poisons in 
trap experiments a third st'rics was mad(* with tlu' p<usonous 
.pos('d in watch glasses outside of tlu' traps and la'.-tiiig on p:ip(‘rs 
litat(' the counting of the dead insects. 

i'omatc of potash was included with tiu' other mateaa’als on ac- 
'tf its endorsement in a newspaper disjniteh eoncfuning a Kan- 
U‘ board of health bulletin. \Miether (jr not tin' siib.'^tance was 
nended as a fly poison in the bulletin r('f(‘rrcd to tlu' writer has 
i^cf rtaincd. It is evident, however, tliaf it is of litth' value as 
o d with formalin, cobalt and alcoliol. 

"cries of experiments was made with tanglefoot fly ])aper to 
‘'in* whether it was practicable to increase tin' allraction tins 
:ias for flics. Dried blood moistened with water and jdataal in 
■ glass near the center of a sheet attracted 40.) flics as compared 
- 1 flies attracted to a nearby sheet wliich was lightly sprayed with 
■cat formalin, and 230 flies attracted to an untreated slicet. 
-XT instance a sheet of the fly paper with a small piece of banana 
middle attracted 303 flies, as compared with 350 attracted to 
‘‘Rving dried blood rubbed into the sticky surface, 283 attractf'd 
'H rented sheet, 266 attracted to a sheet tngited witli l)ichro- 
■lotask and 210 to a sheet treated with cobalt. In those four 
ere sub.stances were added an ecpial area near the middl(‘ 
dieet was treated in each ca,se. Dried blood moistened with 
■ d decayed banana were tested by treating a square inch of 
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TABLE I 

AT'n<A<'HVKNJ':s.S ok klv baits as indicated by pehcentages of total flies 


! 

Dattrof tfwl, Dft'fTTiliiT, 1013 

ViNEOAii Ghoit: 

10 

, 4 0 ^ 

12 

17 

18 

22 


. . . 38 5 




22 U 


\ in.-brfSid 

... 25 0 






. . . ■ 8 8 





.■) 

Viii.-sunar-watfr [1-1-1) 





19 5 

1) 

Vi ri .-water-dried blood (1-1-lj 





7 5 


Kohmalis CiRorp: 






7 

Komi. ! 40''; ) 

] 



11.0 


8 

Form. -bread 

... 15 0 



0 


ft 

Form .-water (1-20) 

5 4 



.1 


10 

Form -u'aUrl 1 Ui) 

ti 


3. 5 

SO 

1 0 

11 

F(»rm -water (1 5) 

10 



1.2 


12 

Form.-water-su^rar ( i 10 1) 




4 1 

3.5 

13 

Forin,-wa(er-l.r< ad ( 1 10) 

. 3 3 



3 4 


U 

Forin.-water-liran ( 1 - Id) 




2 8 


Li 

Form.-water-UaT ( 1 3 o) 




32 9 

10 3 

Ki 

Form.-water-inilk tl 5 .i) 




3 9 

113 

17 

Furiii.-« liter -dried blood (1-3-5) , , 



21.4 

8.4 

3.5 

18 

Form.- beer-H) ilk ( l-.i-.5} 




28 7 


1ft 

Foriii.-wster-biebr. of pot, (1-20-1) 




,8 


4 

Fonn.-viiitear (l-ld) 

8 8 






Aooohoi, Gmii )■: 






20 

Ale. (ft5';) 






21 

Ale .-water (1-10) 



11.0 


8-2 

22 

Aie.-water (1-20) 


.4 



17 

23 

Ale.-eanc-syrup (1-20) 


3 4 




24 

•Ale.-water-braii (1-20) 


28 0 




23 

Alc.-watcr-cobalt (l-2(t- 1) 


5.5 




2(i 

Ale.-water-lnehr, of pot. (l-2(Fl) 


2.1 





Ale.-water-Eupar < 1-20-1) 





8.0 

28 

Ale.-w^ater-beer (1-10-10) 





3 4 

2ft 

Ale.-water-dried blood (1-20-1) . , 





2 0 

30 

.Ge .-water-bread (1-20) 






31 

Ale. (95<>) -bread 







Bichromate of Potash Grotp: 


19 

Biebr. of jRit.-form.-water (1-1-20) . 



.6 


26 

Biehr. of pot .-ale.-water ( 1-1-2 ;» 

2.1 




32 

Bielir. of iwt.-waler 1 1-20) , 


.2 




Cobalt Grovp; 





25 

Cobalt-watcr-alc. (1-20-1) 


4.8 



33 

('oltait -water : 1-20) 





34 

Cottalt -water- bread (1-20) 





35 

Cobalt -water-dried blood ilO-lO-l) . , 


3 0 




Milk Groi p: 





38 

Milk isweet'!. .... 

7 6 




37 

Milk 1 sour) 

3,8 , 




18 

Milk-water-form, (5-5-1) 



3 9 

113 

IS 

Milk-bread-form, (5-5-1) 



28.7 


3S 

Milk (sweet)- bread 




39 

Milk (?our)-bpead, 
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TABLE I. — CuTilinutti 


test, Oi‘Ci'in^)eT, 1913 

10 ' 12 17 ]> 22 

Bkfr Gkoi p: 




,fr,Kh) 

4 hi ,3 

1-.m: 

3 is 



-watvr nO-1-10) 

i • 

Bkkad Grovp; 





Brca'i-vitiecar 

2d 

llr* ;i i-f<iririalin (40^,4.) 

1.L 0 

Hr';t'i-f'trm.-waler(l-lO) 

3.3 :i 4 

Hrc:i-!-(jiilk ( stweet) 


lUi'a'i-riiilk isour) . 


i-al<-.-watcr (1-2(1) 


lln (1-2(1) 


Hn.iUr.Ct,5'Y) 


Dp.ikq Bumiii Ohoi p: 

■ 

C'.'-i Ipioii 

(i 

^•ttK)(i-w■atfr 

i 14 f) 


21.4 N 4 3 3 

i l.it.'Hl-wattr-cobaltOO-Uei) .... 

1 ..... . 3.0 

-water (1-20) 

j 2 (1 

1 ;.j<ii.(J-\ iti.-walcr (1-1-1) 


Amm.m, MATTKa Grocf: 


! -kldi 

0. 

■l-at frcsli). 

2 4 

M--.! <j‘'i-<iiniK)sed) 

3(1 

! :'!i fr<>hi. 

! 4 3 

! :• >! 


i.bo(l. , 

0 

L' ' 1 ! l'('.«l-wuter. . . 

14 fi 

Si'Car Ohoip: 

1 

' ■- 0-1) .... 

30 3 22 

' - r i .rm.-water ( l-l 10) 

1 . 3 3 

' - ill -water 0 12) 

! 19.0 

' . :r-;.!..v-water (1-1-20) 

‘ .80 

1 

1 





14 j 
17 I 


fiifgfapturerj 2,844 1 


13 

3,2M 


13 

1 ,o37 


17 4 


■’'T surface with each and comparing the two treated with two 
•r.'d sheets. This resulted in the capture of 86 Hies on the '^he(‘t 
* banana, 37 on the sheet treated with dried lilood ami 31 
' -■ J'f'^pectively on the two sheets not treated. 

^u’lter’.s attention was called to the apparent difference in the 
of old and ne^v wire fly traps by Mr, Acuff. An old 
tested twice in comparison with a new trap of the 
•‘^id. With fresh milk as a bait the new trap captured 13 flies 
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and tho old trap one fly. Witli dried blood moistened with wau-r ih,. 
new trap captured 28 and the old trap 12. Combined, the new tnti, 
ea[)tur{‘d 41 and the old trap 13 in the two tests. 

TABLE ir 


DecrnJjor, Material u>ii‘d • Flies killed • 

11)13 

]7 Uolialt fl) water (20) ari(i iiread 101 -{■ 

17 Formalin 1 1) water (1(1) and bread 78 

17 Colialt (1) water (2(1) and dried blocKl. 20 'i , 

17 Bichnpinate of potaj<h 1 10 dms.) water (2 o*.) and bread 16 (I 

IS Formalin ( 1) water (10) 259 It 

18 Alcohol < 0 and water (20) 253 (“ J 

1.8 Cobalt i ll and water (20) 104 ]'! .'> 

FS [iichroniate of po(a,‘>h (10 dms.) and water (2 cz.). l.'l 2 i 


Conclusions from the Experiments 

\’inei};nr in itself is an excellent bait for a fly trap but whtsi : 
with sufrar or bread its attractiveness to flies is greatly incrviiM-.., 
Ktlual parts of vinegar, sugar and water appear to be approxiniat-^ 
as attractive as ofpial parts sugar and vinegar. An attractive odir 
liination poisonous to flics can be made with formalin and viiut:.;: 
but further tests are necessary to determine the best proportion'. 

Formalin (40 per cent) differs greatly on different days in it' :tt- 
tractiveness to flies. This variation is evidently not due din'i-ilv 
tiTiiperature conditions, and it suggests the possibility of tlw ft*' 
themsehes difl'ering from day to day in the degree of the si'ii'inv" 
nes.s of the sensory organs. Formalin, as is well known, :c; 

excellent fly poison when combined with other substance' '■ = 
usual dilution of the commercial or 40 per cent formalin at th(' cir* 
about one part to about ten parts of water seems to be as gouv a' ; ' 
any other rate. Ih'cr, milk and bread, in the order named, ar» 
lent matfU'ials to use with formalin, increasing its attractivcnc" 
times. The addition of sugar increased the attractiveness of ■ 
malin solution but not to a satisfactory degree. 

Commercial alcohol (95 per cent) and water at the rate *' \ 

20 appears from the experiments to be of about equal vtil' 
formalin and water mixed at the rate of one to ten, both as tv 
tive power and killing effects. The addition of sugar to the h"!'' 
mixture gave a more marked increase in the attractive pow ’ 
did the addition of sugar to the formalin mixture. Beer a' 
hoi did not make an attractive mixture, while the addition • 
to alcohol and to alcohol mixtures increased the attractiv* 
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,.-,vh greater than did the addition of hn^ad to fni'nialin aod tn I'ortna- 
\[\] rtiixtnres. 

I'i. liromate of potash solutions travo prarti(':illy no rc'sults (dlfu'r in 
rij. irsis of its attraction or of its jioisonous (jualilit^s. 

i ( f.alt ^avo variable results in the ti'sts luit ap|)ear(Ml ralhrr ]>ei‘ii- 
aitractive Avhcn used with broad and in ou(‘ instama' ovhihitnd 
i,. iirt effects than formalin. 

Su'rrt milk without addition of other material s(a'nis to havi' little 
:: :ii!\ advantage over sour milk in the point of att rartiviauss to 
( niiiliiiie'd with bread sweet milk Avas strikinaiy attraelivi' but not so 
>o as wore formalin or alcohol mixtures used with hnaid. 

brer was found to be a very attractive bait for jli(s uinha- e<Mlain 
. liitditions. As already mentioned it combiiK's rcaulily Avith formalin 
i'll! not w ith alcohol. Fresh beer, contrary to the common id('a, was 
s'lnnl to be far more attractive than stale bei'r, 

bread added greatly to the attractiveness of vari(jus li(|uid fly huHls 
aii'l noisons. 

W'taait bran was found by the experiments here recorded and otliers 
i" hi- inferior to bread as a fly bait. 

‘herrijie or decayed banana Avas found to be sujx’iior to ordinary 
n])f hanana and to both good and decayed oranges and apples as a 
tiy h;iit. 

I eniniercial dried blood moLstened Avith Avater was found in th<! 
'■\!" riinents to have attractive value greater than fresh and decom- 
po'-ed ni(-at or fish. It is noteworthy that decoripiosed fish Avas found 
!'i hf much less attractwe to house-flies than fresh fish, l^liu* hotthr 
mid other species of the so-called flesh or meat flies avitc attra(:tf*d 
i" tli' '<■ “animal matter" baits, but only the true house-fly is heroin 

■ ' lerarv to expectations cane syrup and sugar and Avater were tound 
li-- - relatively Ioav attractive A^alue when used without oIikt 

^ ‘ -due of sticky fly paper Avas very materially increased by i^xpos- 

• - '' ili amounts of attracthm baits on the center of each sheot. 
- show that a thin slice of overripe or decayed lumana makes 
'll ' iisive and effectix^e bait for this purpose. 


' J. Headlee: In the house-fly campaign in the ( ity of New 
"k, N. J., Hodge Fly traps" were placed on garbage cans. 

■ house-flies were caught but large numbers of green and blue 
, ies were secured. We experimented Avith various kinds of 
dilk and bran bait is the best we hax’e found, but Ave di<I not 



274 JOUaXAL OF ECONOMIC ENTOMOLOGY V./ ; 

go into such oxtonsive tests as have been outlined by the spijik.r 
bar^e cylindrical traps used on the college farm caught immensf> wiu.., 
bers of flies. Although we caught twelve to fifteen quarts eadi wi. I; 
on the college general farm, wo could not discover that the destniiii,,., 
of this number produced any appreciable diminution. It sn in^ 
us that traps are almost useless in such campaigns, and that tin- r!!!]:. 
iiiation of breeding places is all-important. In the city fly control uort 
this must be brought about by the establishment and maintenntu i- 
a good sanitary police force. 

INIu. J. G. Sanders: Of all the baits I have used for hou^('-jli.^ 
the l)est I have discovered is milk and formalin. It is more cl'ffrTivr 
if milk is allowed to sour before the formalin is added. 

AIk. Z. r. Metcalf: In my laboratory I have a sink about iwclv* 
feet long from which the water docs not drain properly. Vessels rni;. 
taining formalin solution arc often exposed in this room and on (iiC' 
when the sink becomes dry the flies drink the formalin from tln s^' v<-- 
sels and are killed. When the water remains in the sink they dn ni.' 
toiicli the formalin and no mortality results. In West K.ilcicii d - 
people arc able to control the house-flies by not giving them rn-iT'- 
water. 

In another room where there was a drinking fountain flies wnr m ry 
troublesome and it was impossible to kill them with the milk aii'i 
formalin mixture. After the fountain was removed large nuiukt!- 
wore de.stroyed by using this mixture. 

Pkesident P. J. Pakrott: Wc are greatly favored this nnnni!!- 
l)y the presenee of Dr. L. 0. Howard who Mill present the next J^aptr. 
entitled ‘‘The Education of the Entomologist in the Service m u.' 
Uuited States Department of Agriculture.” 


THE EDUCATION OF THE ENTOMOLOGISTS IN THE 
SERVICE OF U. S. DEPARTMENT OF AGRICULTURE 

By E. 0, Howard 

This paper has no connection with the excellent series oi 
presented before this Association on the training of an r • 'ifi;. • 
entomologist, since it does not in any 'tvay attempt to point ■ ui ta-' 
necessary lines of education for one entering the government > i ' -"; 
It is simply an effort to indicate the educational institutions ■ ' ' 

the men mEo have entered the service received their training. ^ 
the facts about 2()0 of these individuals, and, entering into th eiatt^- 
MTthout any preconception of the result, I must confess to ii di 
prise at the great number of institutions represented (64 
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::r< and univers^itics) and at tho distrihulioii of tha indiviiluals 

iiiii institutions, 

lit ilu‘ historj'^ of the serviao thore hava Ikh^u Init four ia'ads. ( dovor, 
tirst ontoiuolofiiist, r{‘C(nv(‘d no i!iiiv('rsity (‘ducat ion. Imt was 
ijaiiicil in art at Miinicli, just as was Frederick Knab of tln' luaxait 
Kunau force at a niuch later date. Hiley, the sca'oud iiicunilMaU of 
t;;(. was sent as a young Ijoy fnun Kugland to Ijoanling schools 

:!t j ranee and in Germany (at Die])pe and Bonn) Imt cani<‘ to (Ins 
.r.iintrv at tlie age of seventeen without liaving any r(‘al (‘oil(‘g(‘ train- 
iiiu, ('(Uiistockj the third entomologist, worked liis wa\' through 
(■( 1111(11 Ihdversity, graduating with the class of 1871. FIk' pri'si nt 
iisi uiiiiient was one of Comstock’s earliest stinhaUs and graduated with 
liic class of 1877. C'oinstock held the office for two yeans only, and was 
oK-n'cded in 1881 by Kiley, who also preceded him, tlu' jire'se nt iiu'um- 
i ciu ^uccce(ling Kiley in 1894. 

The growth of the service was eom])aratively small doAvn to 1900, 
;iii(l it is oidy within the last dozen years tliat there have Ixasi greaO 
.■aMitions to the force. 

in the talmlation which I have made I liave taken into consideration 
"(ily tliose men of sufficient scientific attainments to la* ca])abl(^ o{ good 
rc'cuch work, and have not included men like Osborn, llinc. Bruma’, 
N' wi'll and others who, while holding other positions, have b(‘en saF 
ciitd collaborators of the Bureau of Entomology. The bhiowing 
t-i !'•“ giv(‘ tlie colleges in Avhieh these men studied. It will ia* iioticf'd 
dnti the Massachusetts Agricultural (College and C'ornell t niversity 
The largest representations, the Ohio State UnivuTsity coming 
and the University of Colorado fourth. It should b(‘ stated 
idl (,f the men indicated by the tables have come togeth('r in ilie 
Ihirciii on the strength of their qualifications and their availability. 
^Uifi! ;i good man could be engaged, the question as to what or 

’dial a ction of the country he might come from has had very litth^ 
except that on certain special investigations in certain })arts of 
Kitry, Avhere men were available who understood local conditions 
kncAv the local people, these have been engaged. Thus 1 J out 
" -9 men engaged on the scientific aspects of the niotli work in 
^ ‘uland have studied at the Massachusetts Agricultural Uollcge, 
aljfornia men have been engaged for California iina stigat ions, 
‘‘‘’ii. : neighboring states for the alfalfa weevil and ^omo 

^ in men for the cotton boll weevil and other Southern ins('cT 
1 V The United States Civil Service Commission now furnishes 
' • the men through its examinations and these are held all over 
utry. The papers are marked without personal kmovledge* of 
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the individual or of the coilej;e at which he has been trained, n!nl iL- 
selections are therefore perfectly unbiased. 

The teaching of entomology at Cornell and at the Massacliihi ir. 
Agricultural (’ollegc was begun at an early date; these dcpacnni)’. 
of these institutions have been well supported, and these facts ikh oiuji 
in the main for their larger representation on this list. The Thuv<'rMiv 
of Illinois is represented l)y Init five, yet this docs not mean that Fnri„. 
and his assistants have not been training many good men. Piou 
Forbes’s activities have been so extended that he has been able i.. 
employ himself most of his best graduates, while many others liavi 
gone out into college and experiment station work. 

It will be noticed that Harvard has been represented by sevo;. 
Two of these were from the early days of Doctor Hagen, muiitlv, 
H. G. Hubbard and Ih P. Mann; a third, P. H. Timberlake, tO()k])()M- 
graduate work at Harvard after graduation from Bowdoin; a foimi; 
K. S. G. Titus, took his doctorate under Wheeler of the Bussey Instiiu- 
tion quite recently, the fifth, K. W. Glaser, is now at work at the IbiS'iy 
Institution on insect diseases and is studying for the Bureau the wiir 
disease of the gipsy moth, and the remaining two, Messrs, (i. K, 
Glements and W. S. Munro went from Harvard to the Yale Ibirt^t 
School before entering the service. Now that Wheeler is at ib 
Bussey Institution, it is safe to predict that the services of men iroit; 
Harvard will be sought for by the government and the states in tiv 
future. 

It is shovii that twelve men have studied at European insiiiiiti"EL 
of learning, and also that eighteen have, like Glover and Riley, iiailie' 
college education. It is especially noticeable with those who liav<' 
been to college that many of them seem not to have suffered in du- IvM 
from the lack of college training, since this category inclutt'‘> 
leaders as F. AI. Webster and A. D. Hopkins, such excellent 
tists as D. W. Coquillctt, W. H. Ashmead,C. H. T. Townsemi mi'l 
Heidemann, and such capital observers as T. Pergande, H. S ikiri‘1'!" 
A. Koebele, J. D. Mitchell and F. C. Pratt. 

Several of the men have studied at more than one colleg' ana 
such cases he is credited as a unit to each of the colleges. 

The leaders of tlie different sections of the work of the I aona 
Entomology are distributed as follows: Marlatt, now chairiL: a oi t*' 
Federal Horticultural Board, in addition to ranking next 
in the Bureau, graduated from the Kansas State Agricultunj 
Webster and Hopkins, as has just been pointed out, eduen I 
selves; Chittenden graduated at Cornell; Quaintance rec' veti 
bachelor’s degree from the Florida Agricultural College, hi- 
degree from the Alabama Polytechnic Institute, and later ’ 'h P'-^ ‘ 
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work at Cornell; Hunter rereived both Ids bacheiorV mid 
jMiiOi-r's dci^rees from the University of Nebraska; Phillips took his 

I. ;,rLr]or\s degree at the Allegheny College and his doctorate at the 
( iiiv. rsity of Pennsylvania; Burgess is a Massacliusetts Agricultural 
( njii-Lie man. 

A special word of commendation should bo said of the six able 

II , ( 1 ) who liavc come into the service from the Ontario Agricultural 
i ull( g(‘ at Guelph, Canada. 

TIh- occurrence on the list of five men from Yah' might at first sight 
Mcni strange. One of them, C. lU Dodge, was Glover’s only assistant 
ill ihr seventies, and graduated from Yale in the class of 1874. The 
liiiicr four are readily accounted for by the fact that they attiTuicfl the 
V;ilc Forest School and arc engaged in forest insect investigations. 

Those who have had any experience Avith the U. S. Civil S(a’viee 
( diiuiiission and the laws which govern it will understand very w(‘ll 
wh.ii is meant by state apportionment, and it often ha])pens that the 
^<!V( rnment is unable to get the services of the nun who have passed 
the highest in examinations, oAving to the fact tliat the states from 
h tliey come have their quotas in the service already filled. From 
rv vieAvpoint except the one of practical politics this is unfortunate. 
It may he granted, however, that so far as the entomological service 
i' ' ojiccnied it has not worked very badly, and it is true that the man 
Who ]);isses the best examination is not necessarily the best man in, 

. a fi(‘l(l laboratory. 

1 K'luember once in the early days of the inve.stigations of the cotton 
’ "ill Wi'ovil I Avas asked by a member of the (Tirnmittec on Agriculture 
bs House of Representatives “Why do you not employ Southern 
on this investigation — men familiar Avitli the cotton crop and with 
T (king connected with it?” Yly reply Avas to the effect that the 
i'lri'i n States did not educate men in entomology. That condition, 
is changing, and the folloAving statement of the geographic 
'‘I- ■’ ution of the men and the colleges which they represent Avill indi- 
' ■ ■ ■ at there is a pretty fair representation on the force of all section.s 
■ ' ountry. The statement is as follows: 


t I'om colleges in the Eastern States 113 

t rom colleges in the Central States 63 

f rom colleges in the Western States 31 

I' rorn colleges in the Southern States 23 
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be readily understood that with some of the institutions like 
Backnell, Bowdoin and Dartmouth colleges and some of the 
tile men did not go to them for training in entomology, but for a 
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g(>mTal i‘(lucution, their real training having come from outside im. ivxt 
in the subject and from experience after joining the Bureau Uitv, 
And this siiggtsts the truth that, no matter how sound a man's coll,-, 
training has })(“en. lie liegins to learn the things that count most m;/. 
aft(T he has got out into the government service or into that of hik u; 
the sintis. TIhtc is room for improvement in courses in entonidl.mv 
in most of our institutions^ and our teachers in entomology, as in di!., r 
branehi's, iiotalily in the thirty-sev(m different kinds of enginci rihL: 
science, should constantly study the markets for the brains of thr 11,0. 
they are training. This is an important reason why these meding' c; 
ours, not only of the Association of Economic Entomologists. Inii 
the great biuly of scientific and practical men who come togetlna' cud: 
year under the ausjiices of tlie American Association for the AdvaiKv- 
ment of Science, are so valuable, since they bring the teachers aixl li- 
laboratory men and the field men together; and if the cun'i(‘u];t <■: 
educational institutions are not frequently changed as a result of infor- 
mation gained at these meetings they should be. 

The time is coming before many years when the best educatinn cv. :i 
in economic entomology vdll be gained only by supplementary tnivd- 
ing scholarships. Down to the present time Dr. Andrew ('.irnrpf, 
timong his many great benefactions to humanity, has been res])oii<ll'i'- 
for the only traveling scholarships of this kind. Through the ( Vmrui 
African Research Committee and the Imperial Bureau of Entoiiiulciry 
he has brought to tliis country from England Messrs. A. Knihcrimd. 
E. H. Strickland, G. H. Grosvernor, C. W. Mason, M. A. Mart in ner 
and A. H. Ritchie, and from British Guiana, Mr. G. E. ffu'lKin. 
Through tlie Avriter, he has brought over Dr. K. Eschericli from t>< n 
many and Dr. Paul Marchai from France. All of these have f” 
America because of American prominence in this work of ours, 
of us have been sent to other countries to study economic ent"!aol‘^g' 
because Ave have in general the best teachers at home. But die 
is coming Avhen other countries A\dll come to the front in this 
and Avhon our most promising young men will be sent to foreigi' tea' 
ers to round out and complete their training. 

AYhen last summer, with Alarchal, I visited the Bussey Iiv'itun"’- 
of Harvard, Cornell, Chicago, Illinois, California, and Stanfor d, 1 
enormously impressed by the great advantages which the '' 

these days has over tlie student of twenty years ago, but it l 
that, great as these educational advantages in our line are tod- • ' 

of tomorrow Avill be vastly greater. , 

Nevertheless we must look at Riley and Hopkins and Web " '■ 
conclude that while education educates, iCs the man Avho a* 
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( AruaXged Alphabetically Showixc Sti uknts \Vim Have SiitvEn 

i\ THE Bureau of IC.ntomoloev 


Ai:il'i!n;i Pohicchnic Institute, . , . 
Vj' iili' ny College 

IV!-:' College 

[■.mV.. loin College 

Ivs' kiiell College 

('!:irk Ciiiversity 

{ i. iii.-i.n College 

( -'loLelo State Agric. College 

( ulijjiil.ia I'niversity 

( oiiiH-fiieut Agric. College 

( <*r!ii‘!I Cuiversity 

I):iriiinnith College 

l>( l:iw;in‘ Agricultural College 

1 Agricultural College 

ll;irv:u(l rnlvcrsitv 

I'W.-i SiaT<* Agricultural College, . . , 

.I' rn-iMin Medical College 

Hopkins University 

Kansas State ,\griciiltural College. , 

Kcniiicky State University 

Slate College of Agriculture 
Mai\:at!(l ,\gric-ulrural College. . . , 
Ma'>:!rlnr':a:'tt.s Agricultural College 
M' liliiari .\gricultujai College. . . . 
Mi'H-dppi Agrieultural College. . . . 
M -a llatti[).sliire Agricultural Col- 
kg* . 

N'-’.'. .iriMy Agricultural College. . . 
Carolina Agricultural College 

* > Suite University 

Af vloyaii University 

Ilia Agricultural College 

. .\gricultural College 

’ ; Vania State College 

1C:.,..:,.* College ; 


- ' I'orward loti 

2 Haiidolph-Macon College I 

1 , Stanford University 7 

1 . 'Fexas .Agi'ieuitund Coll'ge 2 

1 UriiviTsity of California 1 

2 . University of Chieago 2 

1 ^ University of Colunulu ! 

10 University of Idalm 2 

2 ' Tuiiv('rsity (d Illinois .*) 

1 Univt'i’sity of Indiana 1 

26 : UnivfTsity of Iowa J 

1 ^ University of Kansas ,“1 

1 : University of Louisiana 2 


2 

7 

1 : 
1 ' 

1 I 

5 
1 
1 

4 
06 

7 

3 

2 
1 
1 

17 

1 

1 

6 

5 
2 


University of Michigan I 

Universit y of Minnesrif a 2 

University of Xt^braska 7 

University of Montana I 

University of Xt vada 1 

University of Xf»r<h iJakota 1 

University of Ptninsylvania 6 

I'niviTsity of South Dakota I 

I'ni ve rs i t y 0 f 4'( a iro 'sst 'c 2 

I'ni versit y of Ttwas 2 

University of Id ah M 

Univensity of West \drgiiiia 2 


University of Wiscoii.^'iu 1 

Utah .Agricultural Collegr- 2 

Virginia Polytechnic Institute 4 

Washington State University 2 

Washington University (St, Diuis) 1 
Yale University o 

American institutions 2d3 

Foreign institutions 12 

Xo colleges 13 


156 


263 
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CoLLKliFJS AHUANfJFD IN NUMERICAL 

Blueau of ] 


Maii.sach\iHt;tl.s Agricult uial College 36 

Cornell University 26 

( )hio Stale University 17 

Colorado Stale Agricultural College 10 

lAiiversity of Nebraska 7 

Harvard University 7 

Michigan Agricultural College 7 

Stanford University 7 

Ontario Agricultural College 6 

University of Pennsylvania 6 
Kansas State Agricultural College . . 5 

I’onnsylvania State College 5 

University of Illinois 5 

University of Kansas 5 

Yale University o 

Maryland Agricultural College, ... 4 

University of Iowa 4 

Virginia Polytechnic Institute 4 

Mississippi Agricultural College .... 3 

University of Utah 3 

Alabama Polytechnic Inst itut e 2 

Allegheny College 2 

Clark Universit}' 2 

Columbia University 2 

Florida Agricultural College 2 

New Hampshire Agricultural CoF 

lege 2 

Pomona College 2 

'I'exas Agricultural College 2 

University of Chicago 2 

Univemity of Idaho 2 

Thiivcrsity of Louisiana 2 

University of Minnesota 2 

University of Tennessee 2 

University of Texas 2 

University of West Virginia 2 

Utah Agricultural College 2 

Washington State University 2 


Ordek of Representation in ]}![. 
Intomologv. 

Fonvard jik 

Beloit College ; 

Bowdoin College [ 

Bucknell College 

Clemson College 1 

Connecticut Agricultural Coilegf . i 

Dartmouth College ; 

Delaware Agricultural College. . , ] 

Iowa Agricultural College , 1 

Jefferson Medical College 1 

Johns Hopkins University ] 

Kentucky State University ] 

Maine College of Agriculture 1 

New Jersey College of Agricultni i- 1 

North Carolina College of Agrin]!- 

ture 1 

Ohio Wesleyan University 1 

Oklahoma Agricultural College 1 

Eandolph-Macon College t 

University of California 1 

University of Colorado • 

University of Indiana ’ 

University of Michigan 

University of Montana ‘ 

University of Nevada ‘ 

University of North Dakota ‘ 

University of South Dakota. . • 

University of Wisconsin 

Washington University (St. Ln F ‘ 


Foreign institutions 
No college : . 
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I’liKsiDEXT P. J. Parrott: The next papor will bo i)r('s<'n((nl by 
I)]-. ( Gordon Hewitt, entitled ‘'Further Observations on (he lireed- 
iiiii Habits of the House-fiy and its Control. 


further observations on the breeding habits and 

CONTROL OF THE HOUSE-FLY, MUSCA DOMESTICA 

|i\ (’, Gordon IlKwriT. D. Se., F. II. S, C. Dominion Dnlomohxjisf, Ollomi 

The following account of certain investigations carried on {luring 
itir j)ast summer (1913) is of a preliminary charact<'r. It was eon- 
>i<i{'i'ed desirable to communicate to the Association an interim report 
(li diis nature, primarily with a vioAV to drawiiig tin' attention of other 
wiirkers to the need of experimental work along similar lim's. In so, 
]i[i])Hrtant a public problem as the control of house-fli(‘s, it is most 
<l!->irable that the assistance of as many workers as ])o.ssible should be 
( iil;>te(i. especially in a country containing so varied climatic, (aam- 
iieiiiie and other conditions. 

Pr(tl)id)ly no entomological subject is now more j)op\darly disc\issed 
liiMii house-fly control, and as one who ha.s, during tlie ])ast eight yc'ars, 
'i( Vnt{ {I more attention to this subject than to any other cidomological 
]»nihl(-m. I am bound to confess that in the matter of control mcas- 
ai'f- iliere is .still much to learn and avc arc far from having .solved the 
pr(}l)lem of control, namely, the prevention of breeding. 1 am 
Hni i<‘fcrring particularly to the question of the construction of tly- 
]irn(tl receptacles for stable-refuse and other fly lircrding substances, 
bin Ft Hic use of insecticidal substances under conditions which })ro- 
•'ihit tlie taking of other precautions and render desirable tlic ado})tion 
Iditional remedial measures, 

b i' in regard to control measures under rural conditions that wc 
.'Mist deficient in knowledge. For many reasons the prevention of 
"!mg under urban conditions is, I believe, more subject to control. 

^ authorities can insist on stables being constructed on certain 
'‘i'i ■ 'V{*(i lines, on the segregation of stables, a most important policy, 
^*d)lc-refuse and garbage being stored according to prescribed 
'is, on the periodic removal of these breeding substances and so 
All of which tend to reduce the problem to simple terms, 

- i I should be the last to deny the inherent difficulties. I ndor 
^aiditions, however, the problem is different and it .should be 
necessary to indicate the importance of house-fly control in 
mtry. One aspect alone, namely the possibility of milk con- 
■ Uon, and our milk supplies will always originate in the country, 

• iently serious to warrant the greater attention to fly control 
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measurers in rural districts. In such districts conditions an* ]u>i s, 
easily controlled by health and other authorities, though very rlfici,.];- 
control eo\ild Ijo established by means of regulations governii]>r t;.. 
supply of milk to cities and towns requiring the inspection of hmi.. 
and dairies. Xcwertheless, we are faced with the problem of Iidi;... 
fly (‘ontrol und(T rural conditions and we must examine it. 

The farmer, if he does not store his stable refuse in fly-proof I’cn iir . 
cl('s, will ])robal)ly recjuire a cheap and efficient insecticide. In 
tion he will iisiirdly ask what effect will the application of an insei iiri.i, 
have on the fertilizing of the manure. These are the probleiii' u. 
are called upon to solve and it was with a view to obtaining iurilii: 
data on the comparative value of insecticides in the control of liuie.- 
flies under rural conditions and the effect of such treatment n]i li., 
fertilizing properties of the manure that the special investigation ulii. -. 
I commenced during the past summer was undertaken. 

A number of investigators have previously carried on experiinc iir» 
along tlio.'^e lines, among whom may be mentioned Howard at W ad - 
ington, Torbes in Illinois, Herms in California, and Newstivid i;. 
England, Init I feel sure that they would be the first to agree witii mv 
contention that the jiroblenis, as I have briefly indicated them, aiv t-v 
no means solved and that mucli jnore experimental Avork is ro(|ui[v-!, 
There are two distinct problems which the study of the conqxmuiv- 
value of the insecticides involves, namely, their insecticidal vaitit 
and tiieir effect on the fertilizing properties of the manure. The latt'-: 
prol)lcm must of necessity be studied largely if not entirely by ib 
agricultural chemist, and as the study of the comparative mjuuiiia- 
values has not been undertaken in the course of the past season’' 
but will be prosecuted, I hope, next year, I shall devote mysolf t** 
consideration of the first of these problems. I would imprc'S uih'^ 
other workers, however, the great desirability of studying the oitn: 
of the insecticides on the manure as the farmer requests infoniiatK'!. 
ou that point. 

In passing, I should not omit to refer to a frequent recomnnunbtbv: 
which is made to farmers as a means of prevention, namely. di:U U;t 
manure should not be stored in heaps but should be carti d 
immediately and spread. AVhere this can be done it is, of com. '6. t.o 
simplest method of procedure; apart from that fact it has the a' w liticii-'- 
advantage of being the l)est policy from the point of view of • aiuir^’' 
values. Extensi^’e experiments in Canada and the Unit*' ; 
have demonstrated the advantage of spreading the man' '' 
piling it. This, however, is by the way. 

In order to judge the relative values of different insecti< 
necessary to decide upon a means of comparison. In ma. ag t-' 



tliore arc two alternatives, najiicly, (‘itluT to roiuit llu' luunln'r 
,.?• MS coinparcd with the living larva’ in llu' treated iiiamire, nr 
I., . nimt the flies enierging after treatment. In ])revious work of this 
.r.tinc tlie former standard has })een employed as a nd(‘. It h;is a 
mmU' <lefeet, however, jiamely, that the ])orlioii of tiaaited niainiri* 
ifctcil. j)resuming a fair amount has l)een ti eated, jnay not h(‘ ty])ieal 
the whole; in fact my experiments liave showii that it would l)e 
, xnviarly difficult if iw)t impossible to select an average stim])le. To 
li.i-- ]utii)t I shall refer later. In my opinion tlu' only satisfactory 
(if comparison is the number of adult flies \vhich emerge from th(‘ 
\v!i(t!e anioimt of tlie Jiinmire treated. Tlu‘ e\])(a'imenls about to be 
^rrihed were arranged with that ol)jeer in view. 

j\lKTirons 

Ii wa.- decided to use a cubic yard, that is twenty-scwaai eubie feet 
.1 II!. mure, as the amount of manure to 1)0 treated and the num^ 

I - r nf flies emerging from a cul)ic yard of untreated mamir(' wfuild 
i-t uHil as the standard of co]n])arison. As ('xperi(‘nce demon- 
oraU'd the actual quantity of manure was a little less than twc'iity- 
Aril ruhie foct owing to the sinking of the miinure. In s])ite of the 
( iliac yard being heaped up it .settled to a de])t]i at tlu' sid(’s of two 
ice! 'ix inches on the average, thus giving approximately twenty-two 
' ’ll lie feet of mamirc after settling. 

T(» contain the manure wire enclosurc.s (Plato 9) were constructed 
■s on mg one-inch galvanized poultry wire supported hy wooden stakes 
and cro-s-picces at the top which was open. The stakes w'er(‘ driven 
Hilo ihe ground until three feet of wire remained above ground. 

1 lie horse manure, which was mixed with an average quantity of 
'Maw \ix tPe stables, was carted straight from the stable and 
Mnowii into the wire enclosures and trodden down as it was thrown in 
M'-'CMiiu a fairly compound and typical manure lieap. The top 
M - pile was made higher than the enclo.sure to allow for the settling 
took place in spite of the packing. The sandy soil was piled up 
I'l- -no The base of each heap to provide accommodation for the pu- 
I'w; of the larvae. 

'Ucli piles of manure were used. In some cases they were left 
" ' " days to allow the flies to ovipo.sit, in other cases, for example, 

'■hioride of lime was used, they were treated immediately after 
' ■’ Insures had been filled. After exposure for two to three days 

'atment with the insecticides the heaps were covered with 
•' covers as shown in plate 9. These covers were made suffi- 
• urge to leave a space of about six inches all around the wire 
' .I'fs when they were covered. Two holes were provided in the 
^vire balloon fly traps to capture the flies as they emerged. 
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[] wa:? not long before experimental rcriults were ohlaiiual lni( these 
vr not of the nature which I had planned to secure. In sjhte of lh<‘ " 
r j( ] iliat the lower edges of the \vootlen coA'ers had lunai sunk in (rc'nehes 
•iiirl flic soil piled round, it was found that some of tlie hirva' tuniu'lled 
m ath tlie oases and pupated in the soil ])ik‘d outside tin' case with 
ti;r !t‘<ult that flics began to emerge outside 'wlnu'i' provision had to 
j,r ti!ad(‘ for them. In this way a few lumdrc'd tli(s escaped from 
(It the first tw^o or three experiments, ljut not suflicient, 1 think, to 
i-riaily affect the general results. Ac(‘ommodation was immed- 
i;strly provided for the reception of these wanderers hy covering tin' 
up soil round the otitside of the wxmdeii case witli ('he(‘se cloth, 
diown oil plate 9 and the exit at the front led into a wire' 
halliioe. fly-trap, After this no further trouble was exiieriencc’d, l>ut 
tie- circiimstanoe threiv additional light on the pu])ating habits of tlie 
larvic to which I shall refer later ( see Pupation). 

i'hr emerging flies WTre caught in the wire trajrs and were countiul 
Hiirc or twice daily as circumstances demanded. Heat was used as 
ihi‘ iiicaiis of killing them. 1 wish to acknowdedge my imhditedm^ss 
u> my assistants Mr. Germain Beaulieu, and Mr. Sydney N. Lord who 
.•trried out the work of counting the individual flic's. 

Experiments 

Nix series of experiments, Nos. 11 (1) to 11 (b) w'ere carriiHl out 
ihc following is a summary of the series : 

\o. 11 (1). Untreated. Manure piled August 5th. ('ovenul 
8th on which date second stage larvte WTre found very nuni- 
' "t'U' Immediately beneath the surface. 

11 (^). Iron sulphate treatment. Manure piled August 
•'hi. iile .sprayed with iron sulphate (2 pounds in 1 gallon of waiter) 
A mu>t 8th, on which date many second stage and a feiv third stage^ 
brv : were found in surface layer. Four gallons w'ere applied to the 
I"!' •: * sides of heap with a hand spray pump using a coarse no^^zle. 

' ' nieal sides of the heap made it more difficult to thoroughly 
''■T - the manure on the sides. Pile covered August 9. 
y' Ao. 11 (3). Chloride of lime; surface treatment. Manure 
vugu.=^t 8th, After piling, 3 pounds of chloride of lime witc 
■ t’b: -d over the top and sides of the heap, the sprinkling of the 
' • 'ides was difficult and not entirely satisfactory. On August 

■ ‘ third stage larvse were found within an inch of the surface 

^ nianure ia t^ach case lay in the stable for two or three days before bf‘ing 

i,, i , ' the wire enclosures a certain number of eggs were deposited 

)"■ 'ling, in spite of the stable being screened. But this fact w’ould not vitiate 
' <^*f these experiments. 
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iniinodiiitcly beiicuth the chloride of lime in spite of a tluiudi r-.,,., 
and heavy rain which should have carried the chloride of lime in v,, , 
tion through the upper layers. ( Vjvered pile same day, Aujiun 
Kxj). Xo. 11 (4). Zenoleum treatment. Manure })iled Aian..- 
8t)h August IHli larvio in third stage were found very niiii.irn., 
imniediat(‘ly below the surface of pile. Sprayed with zeiKilMDi, 
ouiKM's to 1 gallon of water) same date, using 4 gallons of the soliit;. 
Laivae imnualiately beneath the surface were killed and ahdu! 
minutes after spraying larvie were found emerging on to the toji ..f ij, 
manure, no doubt to die. An hour after the heap had been ■ 
torrential rains fell and as a result the dilution of the insecticidf' wc ;: ’ 
probably })e affected. Pile covered August 10th. 



I'.fl. 21. Covered and uncovered manure piles used in the experir: ' 


hxp. Ao. 11 (o). Chloride of lime; inixed treatment. 
piled August 12th. As it was being thrown in the enclosui'i < }ili'ii' ' 
of lime was lightly scattered over the top and on the sides, i , pcun'-* 
of the chemical being used on the cubic yard of manure. Tt- 
had lain in the stable from 1 to 3 days. Pile covered Augu-'- b^^*'p , 
Exp. No. 11 (6), Kerosene einulsion treatment. Man 1'*^' ‘ 

August 12th. On August loth third stage larvae found in u]'; ! 

Pile sprayed same clay, August 15th, with kerosene eniubi u 1 
strength; 4^ gallons used for the whole pile. This pile 
little more straw than other piles. Pile covered August lota. 


5 H' }IK\MTT; IIOrsK-FLV CONTlioL WOiiK '2S7 

EmERGFATK of FlJKf^ 

Tiic tollowinjj tJible summarizes the results of these ex])('rinu'nts 
ui.i. li have been arranged in order aeeordiiig to th(‘ miinlu'r of liies 
. r<::iiig from the various piles. 

EXPERIMENTS WITH lARVKTDES 

■ Number of Elies Erntr^’ctl 


i r.-ii'iiU'iJt 

Top Cages 

Riituiin 

Tote! 

1 NuiiiIht 

■' I.Mri-atol 

8,729 


i;{,112 

1! U) 

' 

229 

7..M1 

S,04O 

11 f4) 

■ 


2,104 

7,850 

11 (2) 

"f [.iuif (surface)' 

857 

5.080 

.5.941 

11 fl) 

i'- “f I.iinf anixwl). : 

901 

1.720 

4,027 

11 15.) 

; 

8,12 

2,049 

:i.4M 

11 (0) 


17,094 

26,17!) 

41,271 



I riHu the foregoing experiments kerosene emulsion a]ipcared to be 
titr most effective insecticide. I am inclined to believe, lumever, 
tiiar the greater proportion of straw in this experiment, Xo. 11 (0), 
allVcted the results, and I should be inclined to prefer the chloride of 
lime trfRitment pending further results, especially as kerosene (‘inulsion 
i' coHsidered, I believe, by chemists to affect the manurial vahies of 
tliE >t:d)le refuse. 

lla'sc preliminary results, however, are not given for the purpose 
<'i drawing conclusions as to the best insecticide, but rather to indicate 
>1 Hictliod whereby such results may be obtained. 

PuPATfON 

Among the miscellaneous observations made during the past season s 
following may be mentioned: It was found that the 
Hiaiinv larvjB generally left the manure heap to pupate and buried 
in the sand some distance uAvay from the heap. That 
' ! ' inaiority of the larv* travelled some distance before pupating is 
'“' H . it^tratcd in the following table in which it is seen that in the 
liiiie a greater number of flies were captured in the hoilofa cages, 
'y '■ the cages attached to the cheese cloth outside tlie wooden 
' in which cages the flies emerging from pupa) outside the wooden 
' " • ' captured. 

h. ne cages on the top of the wooden covers, referred to as the top 
.lie flies emerging from pupte within the sides of the Avoodeii 
were captured and these were less in number than the hies 
' ag from pupse outside the wooden covers, 
j / ’ c were found pupating at a distance of two feet from the manure 

1 at a depth of nine inches. 
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Temperatures of AIaxuhe and Their Significaxuk 

III the course of these experiments some significant observatidtis uvr- 
made on the temperature of the manure piles. The heating oi 
freshly piled manure is a matter of common knowledge and 
tion, but I have not seen any reference to its relation to the hrccrii; . 
of house-fiies l^eyond the general statement that the higher teiuj j 
ture accelerated the development which my own experiments rfirrif.: 
out some years ago under controlled incubator conditions dtiiui!:. 
strated. Newstead found that at 100° F. the larvae were uiiin!;.. 
fortalde and left the manure. In incubator experiments I found tliV 
a temiierature of 104° F. was too great for the larvae and juiytlii!;;: 
above that roasted them alive. 

If we examine the temperature of a pile of manure taken at ;i litc 
when it is fresh^ attractive to flies and inhabited by larvec, the 
are somewhat surprising and significant. The following arc t.A 
temperatures which -were taken in connection with two of tin' (-xp r;- 
inent.s : 


Expmt . Xo 

11 fl). 

H (4). 

1 1 -I . 

Date 

August, S. 

August 9. 

Aiigii-t 1-i 

Length of time manure exposed 

3 days. 

2 days. 

2 > 

Almo.spherie conditions 

Sunny, cool 

Oppressive, 

()])[irf'.'>ivi 


wind. 

alternately 

siiiiiiy :iV' 



sunny. 

n;iU'!y. 

Air temperature 

Sb“F. 

78° F. 

llKt^ F. 

Temp, on surface of manure 

.... 97^ F. 

87° F. 


Temp, 1 ill. below surface 

~ 

106° F. 


Temp. 4 in. below surface 

.... 156° F. 

145° F. 


Temp. {) in. below surface 

.... 158° F. 

_ 


Temp. U) in. below surface 

.... ltH° F. 

— 

nil) 1 . 


From the above temperature records it will be seen th;it at n' 
great depth from the surface of the manure piles the heal na-t '- 
great to permit the existence of the larvae, and this fact was 
by observation. On the top of the pile the larvae w'ere onh avinsr at 
the surface layer, that is, the habitat was peripheral and the ^ 
internal heat due to fermentation becomes practically a larv idc. 

It is evident that in a well-packed manure heap, I am not 
of small or loosely piled heaps, that only the peripheral reg 
tested by the house-fly larvae, and that they do not, as a rule, afiu*" 
deep into the central regions. In loosely piled heaps it xvoul ■ c 
sible for them to penetrate more deeply. The cooling of * " 
heap might conceivably permit the deeper penetration of sr 
broods, but against this should be set the fact that the outs 
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!;,r ii(‘a]) has by this time l)ceomo less artrMeti\'e to thi' flies owiiiij; 
rxin.'m'O and the fact that larvjc ha\a‘ ahaaidy worked over it. 
Itrareiioe was made earlier in th(‘ ])a])e?', in diseussin,u: tlu^ relative 
of e(.nints of larva* or of dies eno'r^io^' as sjamlards (►!' eompari- 
ia insecticide values, to tin* diflieiilty of oljtainin^j; a fair 

of a tnanure h(‘:ip. This fact is emphasized ])y tie* fore»'t>ing 
..'.M r\:oious. Ftirfher, calenlations liave h(‘<'n taade of lie* number 
■: :!!(- wliich might be ))roduc(*d from larva* in a Jiianma' ])ih‘ of a. 
-r-.' ti -i/<' based ii])on estimates of tin* number of larvie oeeurring in a 
siund of niajuir{“. Such estimate's art* obviously far from a('(‘uraf(“, 
wliih' it may be a good ]miiey to im])ress the lay mind wilh j)otr‘n- 
•:.ii ifitigers of a hea]> of stable refuse, we should imt d(» so at tin* 

■ of veraeity, I am ashanmd to admit that our knowh*dg(* of 
hroeding habits of the house-fly in manun* ]hh*d tnid(‘r various 

^■"iMhtions is by no means as com])Iete as it should be and it is v(‘ry 
s- Miahle that other workers should niak(* ohser\’ations on su(‘h habit.s 
dif‘ eunehisions may prove of no litth* vahn* in aiding the agri- 
'■ ihurjilist in the problem of the control of br(‘e^ling ])laees. If the 

■ "ii'Ti-ioiis in regard to the peripheral ])r('('(lLJig haliils {>1' (he fly in 

i!-|iile(| manure are correct, the advantage of storing in com'rete 
Uiii wooden chambers receives material su])port. 


Me. (). IIowakd: Experiments have been carried on in Wash- 
'-lu !! :tnd Xew Orleans of a similar character to thost* given Iw 
Ifewitt and I would like to ask Mr. W. D. Hunter if he will 
' what has been done in this direction. 

Me AV. I). Huxtek: This year Doctor Howard inaugurated a 
' oj liouso-fly experiments in Washington, almost ])arallel with 
! ). , r. They grew out of the idea that Doctor Howard Isad 

■ MW’eral years that tlie whole subject of the treatnu'nt of tlie 
; ' -e- ]i]aces of the house-fly had not been sufficiently investigated. 

' ' ' liic idea Doctor Hewitt has mentioned occurred to IXudor 

' 'u, that is, the necessity for basing experiments upon considera- 
ble effect of applications on the manure. .Vt that^juncture 
Howard called upon the Bureau of Chemistry', and cooperative 
* ' ' fits were begun, the Bureau of Entomology looking after the 

■'’t^ir'al part of the work, and the Bureau of ChernLstry to d('tcr- 
* effect of the different applications upon the chemical coin- 

■ of the manure, and a bacteriologist was brought in at tlie 
^ uie to determine the activity of the bacteria of the manure. 

’ i<nowmg, as far as 1 am aware, of the plans that Doctor Hewitt 
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'was putting into operation in Canada, we devised a series tii 
very similar to liis. There was a double wall provided to eivr, 
infestation by that mi^ht be deposited on the outside by ii;,.. 
that would be attracted by the odor of the manure. The enj-;. ^ 
supported on four legs about ti inches high. Part of the ap])arai w,;. 
a galvanized iron pan, in which the seepage from the deposit cniiiii ; 
colIect(Ml for chemical examination. 

Doctor Hewitt referred to the fact that in most of the exj)riiiii( iis 
of this kind (hat have been performed only one of the two iinp-inaii* 
series of o})servations had been made. In some cases the manure 
been (‘xamined to determine the effect on the fly larvae. In suih c.-iv. 
the (letennination of the number of flies emerging was overlookcii. liii'i 
in the other case the number of flies emerging would be 
and the effect on the larvae would be overlooked. ConseqiK'iitIv, i;; 
our series of experiments we took both of these factors into (‘nnsiiici-i- 
tion. On one side of these cages a small opening was ]»‘n\i. 
Through that opening, from time to time, after the manure wm^ pbe* i 
in the caige, small samples were extracted. A portion of the siiiini-' 
was used by the chemist to determine the effect of the applil•:tTiu!^ 
and at the same time the exact mortality of house-flies was dctt*rii)iii> >: 
These observations were made in more or less extensive seri(->. Uiy 
the results could be averaged, and ait least an approximately tniriijh'; 
of the situation obtained. The n^nmber of adult flies emerging 
watched in practically the same fashion as Doctor Hewitt - r: 
ments. Wire fly-traps were placed on top, and the exact nuinbf i w;i' 
determined. We, therefore, had Dvo methods of checking nj^ dn i‘* 
suits; first, the actual examination of the larva? in the manure lo 
mine the mortality, and, second, the actual emergence of aduh-. 
had the same difficulty that Doctor Hewitt encountered in Hhuii)!!!!- 
a uniform infestation. We found no very satisfactory '• 

obivating that. AVe did what wc could towards obviaiitii?’ it 
mixing the material very well, exposing it first, then having it ■ 
up, so as to approximate uniformity of infestation. I shoui'i > 
this connection also that liberal allowance was made for coiit’t’i ' j 
that is, every time one of these series of experiments weri 
three or more cages were used, in which the manure was m- imiL ^ 
In those cages the same examinations were made as to death' nub**' 
emerging. In that way, allowance was made for the nor. -k - 
tality in the manure. 

AVe had planned to use all of the substances that had bi - 
mended for fly control, and any others, that might be suy '^''1 
the chemist. AVe used salt, borax, copper sulphate, iron ^ 
number of proprietary substances, creosote, etc. The serie- 
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wnv so interesting, and the results so definite th:it. :is the fly 
., ,,.,11 was drawing to a close, Dex'tor Howard and Doctor Alsherg 
,tr;iii-rd to transfer the whole work to tlie City of Xew Drh'aiis, wh<‘re 
• would be active for jierhaps two inonlhs longer. Certain 

V. nt- Ilf experiments were repeated in the ho])e that ix'sults would 
1., rniiH‘ so defiiiitc that something could Ix^ published and usi il t hrough- 
,, 1)1 ihc country at the beginning of the next fly season. Doctor Cook, 
lii.- Mureau of Chemistry, and Mr. Hutchinson, my asso(‘iatc. have' 
iiiM cdiiipicted that second series of experiments in Xiwv Orleans. 
Mr. Hutchinson is here today. In a very short tiiiu' we ('X])(‘et to 
I'iair the results on record. 

Ill connection with this investigation \\v undertook to work out 
'Mine of the points in the life history of the hy, on whi(‘h our infor- 
iiiitiioii lias been very meagre, as has been jiointi'd out by Do(*ior 
1 1 (A lit in his noteworthy work on the house-fly and Doctor Howard 
n hi' recent Ixiok. One of these points particularly was the duration 
«•: (iir period between thcmmcrgence of the adult flies and thihr attain- 
xii, '( \nal maturity, that is, the pre-oviposition period. I think all 
u.c ineinbers of the Association are familiar with the Ijasis of the so- 
'ciihM Hodge ])lan of eontrolling Hies. In brief, Doctor Hodge’s plan 
e to ignore, at least in a large part, the breeding of Hies in stal)lc 
iiiaiiiiic, and devote the attack against the adults. That is the result 
"1 .'Ciiio experiments performed some years ago by Doctor Hewitt. 
Ih roiiiid the pre-oviposition period ran as high as ten to fifteen days. 

I that time there was no danger of depositing eggs, but adult 
‘h' - aiv going about getting food. 

were very much interested in getting complete data. Mr. 
Ihm l.inson \vould take a number of Hies, place them in a jar with some 
■"‘D material that would be suitable, and would leave them in a eer- 
Ei;r. , 24 hours. Then they would be taken out and the cage 

■ -o-d. and observations made later as to \vhether any eggs had 
i'iiosited or any larvae could be found. In a second cage the 
' ’ iiiained there 48 hours, and so on up to an indefinite number of 
- C: O' periods. In this way we hoped by the repetition of the experi- 
^ M) obtain absolutely accurate information on this point. The 
■' liavenot been assembled completely at this time, but the indi- 
' ’ ' arc very plainly that this pre-oviposition period is much shorter 

I' 5 lie preliminary experiments of Doctor Hewitt had indicated. 

- niphasizes the importance of the point brought out by Doctor 
[ ' '‘—the absolute importance of directing efforts again.st the place 
' ■ liey might be breeding. 

^ ' one other point. Doctor Headlee and Doctor Hewitt have both 

'1 to the limited distribution of the fly larvae in the piles of 
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rnauiiro. I n (‘Oimdctiou with this series ot experiments at the AihiKjt, , 
farm, Air. Hutchinson was astonished one day to find that a lar^, n;;; . 
her of his larvie w(‘re escapinj^. He be^an to investigate th(* ► 
]5y (waininiiig many piles of manure near Washington he inui;.; , 
coiKa-nlration of larvxe and pipne in the i)eri])heral ring near (lit- 
surface'. Immediately he considered the factors of moistim 
tem])eratur{'. that might be instrumental in bringing ahicit y. 
condition. The result of the observations of Air. Hutchinson ini ; 
to th(‘ iK'lief that moisture is more important than tcmperatiin-. I;, 
fact, lie has performed a series of experiments, in which he h:i< r,- 
hited practically tli(' location of the pupae by the administraiinii 
water. This led to on(' point, that may be of great importain-f-. ij. 
has found that, where the manure piles are completely saturaicil nr;, 
water, the larvte will make their way outside. The instima uf i:.,- 
larvie is to obtain a loeation ^vhere there is an optimum of coiidiiif.:.^ 
and wlicre the adults can make their exit. A practical applicatirni ■; 
a stable would be to throw the manure upon a frame work and k- r 
it saturated with water. By that system the experiments sIkiu i:;. 
larvie will all fall tlirough the bottom to the floor. In the ca-r i 

cement floor, it would be possible to fiush them into the dm in. 
dispose of them some other way. On a farm the manure nii;ii!i 
phu'i'd on a platform and the larvae forced by the application nf : 
to make tlieir way out to be eaten by the chickens. 

I would like to congratulate Doctor Hewitt on this very inijx'racs 
work that he has done. I think that all the members of the As^n. iar.'':: 
think that the high standard, that he set, when he wrote the i'n<ik 
the house-fly, has been maintained by the series of practical 
rnents, whicli he has described this morning. 

Mr. ('. OoKDON Hewitt: A number of years ago when I ' 
on house-fly work, I was able to devote all my time to it. '* ' 
po.'^sible for mo to carry it on only during spare time. I wi' iM 
Doctoi- Howard and his associates to conrinue to carry on tin*''' cniii . • 
ments as they arc very important. With regard to the pre-o . iU'Cin ’- 
])criod, the single series of experiments which I carried ori m .d - •' 
Chester, Kngland, gave but few results and were not intenu d t" - 
more than to give general information. The mean temi?- 
Alanchester, England, is much less than in this country, cot - • 
the pre-oviposition period there would be longer. 

In the experiments which I mentioned in my paper I fout. duit 
were emerging on the outside of the wooden cages befoo' o 
cloth bottom was attached. During the hot days the nen ' 
flies crawled up on the outside of the cages and the niah 
with the females immediately. This shows that the fern ’ 
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fortilized very soon after emergence. In n'^ntrd to the 
.li.iu made by Mr. Hunter as to Avaterin^ manure in stabU's, it would 
;ir tu me that this would have the disaiivaiita^o of diMTra^in^ the 
valuc. We must be very earcful about advising’ fanners tn 
•..;<.sa a suggestion of this kind, for such a i>rocoss would r('sutt in the 
hv leaching of the soluble plant food in the manui e. 

Z. P. ^Metcalf: The town of Asheville, X. was one of the 
*iro e> take up active Avork against the housc-Hy and is one of (lu^ f<‘w 
-■wii- in the South that is continuing the AA'ork. The Ih^anl nf }l(‘ai( h 
:r(i!iirrd that manure be placed in tight receptacle's and damped \’ery 
diaiiiiy, While Asheville is not a llyloss town, it is v('ry mu<h Ix'iti'r 
ci liii- re,-i)ect than most tOAvns of its size in xUv South, 

I’hK'Idknt P. J. Parhott: We Avill iioav lisO'ii to a ])a]M'r by Prof. 
>. .1. Hunter, entitled 

THE SANDFLY AND PELLAGRA, IIP 

By S. .1, Huxtf.R, Unii'eriity of Kanyu!^, iMirirnco 

Sr ALAI ARY OF pROOKRSS 

Tt.i‘ work of obtaining evidence Avhich Avould ('ith(‘r conlirin or nhute 
'i.i >:inibon theory Avas continued this year under a sf)eeia] fund 
riMiidu'd by the Board of Educational Administration. Tlu' r(‘si)on- 
\ for the entomological side of the question rests Avith the author 
sii'i tiu' i»atliological side as manifested by the monkeys subjected to 
b-‘ bite of the sandfly rests Avith Dean Oumbirie of the Merlical 

1l This connection it may properly be noted liere that siiu’e the 
nc;ition of the last paper Harris has pul)lished an account ol his 
in producing pellagra experimentally in monkeys. Ihisod 
u experiments, then, the monkey liocomes a snsceidible animal. 

b ' t wo 7nost important additions to our studies are fixed on the 
’ ^ uabits and morphology of the mouth parts of Sttnnliinn luiathiin. 

u tolore, Avc experienced little difficulty in encouraging the sandfly 
’ the patient but no extended attentiim hail been gi\um to the 
‘ ' iialuts in nature. 

August, owing to the limited Avater supply in the ] principle 
;■ inhabited brooks, this part of the study Avas transferred to 
• ‘ ' ui River in southern Alontana Avhere all stages of the fly weio 

uily abundant. Here it Avas observed tliat the fly would bite 

■ un^ed parts and was more active on cool days Avhilo tin' tempera- 

■ ■ us beloAv 70° F. 

‘ , ' *r«rs I and II see this journal, \-ol. V, Xo. 1, Feh, 1912, pp. “d 

1. Feb., 1913, pp. 96-101. 
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Of special importance was the observation made by four itit mi*,-, 
of the party that the bite of the fly was not always noticeabii . j .,. 
exam])le, the writer sat through an entire evening meal in tIk- i.-:: 
with the sandfly biting on the face near the base of the nose, lit- w;:. 
not aware of its presence there until informed at the close of tin- ij). ^ 
l)y his companions regarding the length of the time it had Ixm-h tij. i,, 
The spot, reddened in this case, and was about the size of a flax s -,i 

It seems probable also that it succeeds in attaching itself in v,, 
host through its mouth-parts because, when once settled down in h --,;. 
ing, it sticks to the host and is not readily detached. 

Biting is not uniformly painless as sometimes the insect wnuM •. 
delected by its first contact. 

Regarding the morphology, Mr. W. T. Emery, ^vho has bct-iL nr 
graduate student assistant in this work, has a paper no^v in pres- d - 
ing with that phase of the subject. 

A second jiuint to be here recorded is that the monkey, wldd w 
used all hist year to receive inoculations from the sandfly ami Hd;,: 
rcceivr^d its last inoculation on December 22, 1912, as recorded in in; 
previous paper, late in November last year began to show a niark-; 
stomatitis accompanied by a diarrhoea. She has continued I"-'' ’ 
weight and the color of the face is changing from the normal tn a ab 
ashy gray. 

This is simply a report of progress, and as the author view- it. C'"' 
not warrant any conclusion for or against the Sambon theory. 


NOTES ON THE BIOLOGY OF DIPLAZON LAETATORIU5 
(FABR.) 


By E. 0. G. Ki';LLY, Bureau of Enioniology, United States Department oj I ; ' ■ 


The published rearing of Diplazon {Bassus) Icetatorhis fron; ' 
puparia are k\\\ Ratzeburg mentions having reared it from > 77 '' ' 
baUeatus in 1848 (Ichneumon d. Forstinsect.). Mr. G. (.7 
described the species in Transactions American Entomologo >•"’ ■ 
Vol. XXII, 1884, and following his description, he states tli- ' d 
of the most common and wide-spread species in Europe arc- 


Mr. Bignell, in The Eniomoiogist, Vol. XVH, 1884, statc^ 
of June, I bred this Ichneumon from a Syrphus larva, ob; 
October in Orcston quarry, feeding on Aphis jacobea^ '> 
October it had changed to pupa and remained that way till al 
It is figured in the Agricultural Journal of South Africa, Vo^ 
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srMi 1013. with a legend underneath, stating that it was {)ara.'<iti(' on 
^xlaiiids. no mention of it being made in tiu’ text. 

li: Kirehner’.s catalog of Hymcnopfera, page 84, is reenrded a not(' l)y 
j[ j.], 'I'i^chkin that he reared Diphzon from the larv:e oi 

rn^tica (a small C'hrysomelid). In Ann. Knt. Soe. Fraiire 
i,, 5 - is77. page 408, Giraud and Laboulixme laa^ord nearing Dipluzun 
latatorins from Syrphus holteatus, 

\)>. K. H. Chittenden notes in cireular 43, second ('<liti(>n, pag<‘ o: 

• T!u‘ rmciency of the Syrphus flies is greatly iiniiaita'd by tlie ])res(>iie<‘ 
n[ :i Praeonid parasite (Diplnzon kdotorin.i) which is sometimes very 
jiiwaleiit, almost exterminating its host in many lii'lds. ’ 14()(‘tor 

i hmnulen told the writer that the sp(‘eies had occurred tt) him to be 
uhr (-!' the very commouest insects and had thus ('scapi'd Ix-ing i>ub- 
iidud hy him. 

riii< species was reared from puparium of Mlotjrapld oW/r/an, the 
i:ir\:i' of wliich were eollected by Prof. F. AI. Webster at < lymers 
lii.i., May 17, 1886, and sent to Washington, and th(' same observer 
;ii'o rrai'ed l)iplazo?i sycophmita from Syrphid j)uparia at BallU'ground. 
lich. in 1889. It lias been reared from Syrphid pui^iria on siwi’rai 
"(■ciointis during recent years by mcm])crs of the Bureau ol iMitomol- 
I nited States Department of Agriculture, Air. Ah F. Wilder- 
Jiniili ivared adults from piiparia at Yuma, Ariz. In a note cm this 
- he mentions eollecting three Syrphid larvay, on Ajiril 2.1, 1912, 
I'-fiiinti on maidis. They i)upated Ai)ril 24, 26 and 27, from 

eC .M jiuparia adult J)iplazo?i Jadatorius issued on ATay 7, 9 and 12. 
Ah H. (). Marsh reared adults from puparia of Syrphu-s s]). at 
<::cdrii drove, Calif., from AUograpta fracta and Eupeoden vohfcrls at 
bo wii^ville, Tex. Air. A. AVillis reared adults from puparia of Syrphns 
at Ottawa, Kan., and the writer has reared adults from 
I'Lo-'] of Bnccha clavata, Mesogramnm pohtn and Syrphus americanns 
WMllington, Kan. Alessrs. Alarsh and Smyth noted adults 
"A oiiiing about cabbage heavily infested with Aphi^ hnisHic(£ at 
Ih 'V, Seville, Tex. 

11th of Afay, 1909, the writer, to his great surprise, observed 
init female of Diplazon laiatorius ovipositing in eggs of Bacdm 
' He never had supposed it possible that an Ichneumon ^^ouId 

■ c' * < gg in the egg of another insect, and especially in this instance, 
“ ' ' ' adult Diplazon measures 8 mm. in length, and the Syrphid egg 
■ '<re than 1 mm. The Diplazon female craAvls astride the Syrphid 
'^'1 thrusts her ovipositor in the egg in a similar manner to that 
‘"dins iestaceipes which is figured in U. S. Dept. Agri., Bu. Ent. 
df). page 105. However, from these Syrphid eggs, young Syr- 
arvs issued and grew to maturity, feeding on Aphis medicaginis. 
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Tlicy .liiiK' 9 to 14. and, aji;ain to the obsmTr’s 'liip;,., 

adult DIplozon lictdtoriua issucmI June 24 to July 1, rocjuiriny; 
tliii1y-tiv(‘ day;^ for devcdopinent from cg^ to adult. 

( >n .May 24, th(! writ(T reared ?<everal adult Diplazou hihihr , , 
of both s<'xes from puparia of Syrphus a/nericanus. Two icti.ii;- 
from thi.s lot were eonfiiied in a cage with a lllack locust twig on •.■i i s 
were tr-n Syrjjhid eggs among a lot of Aphis rnedicayinis. Thvy ■ 
out tla^ Syr])liid eggs at once ajid oviposited in each of them :ut'; 
some of them ilu^ second time. The Syrphid eggs luit(Jie<l Ahn, '.v. 
:ind larva' began f('cding on a])hids. They were nearly full gin\Mj<.’. 
JuiK' 12 wIk'U it b(‘camc in‘C('ssary for the writer to be absent inni! e, 
laboratory. Ou returning June 80, there were two d/r.^-vr/r-.'-.v. ■ 
polild and six DipI(izon Jatatoriun in the cage. ^fr. Irving 
while working under the direction of the writer at Wellingtoi]. K:-!:.. 
rcarc'd four Dij)iazon latoloriiis from jniparia of Baccha chii'afr,, T:.' 
Baccld} ciaidla larva', of unknown age, were collected on S(‘])t'‘nib-r 14 
lill2; s{'V('n of tln'm ])upatcd on September Id; two adult IP:r,' ^ 
dorafa i.ssiu'd on September 2d and four Dipluzon Ititatorlus 
October !l. 44u‘se data indicate that Diplazon kdatorins rmnir'' 
ahont ten da,ys longer to mature than its host. 

Messrs. A\'. D, Pierce and T. E. Hollow ay have described a 4iii;ii:i!:y 
(■om])licated lifediistory of Chdonu.s texrinus. Joint, x.\L pnixoMi 
laxTuMOLOGY, \'oI. 5, Xo. 0; stating in brief that Chelouit.^ 
her egg in the egg of the host, but the parasite emerges not fi'')!i! e - 
egg but from I lie larA'a dew* loped therefrom. 

Messrs. T. H. Parks, W. I{. McConnell and E. A. Vickery "fib' 
lEireau observed this peculiar habit of Chdonns iexanns in the 'Uiuiif : 
and f:dl of 1912, the former rearing the species through two griicr:Ui'‘!> 
in Laphjigma fnigiperda, each of which required but taventy-ofi'' tbv' 
the hosts in this case developing in tiventy-four days. 

Mr. Parks and the writer reared great numbers of this same u-t'i' ■ 
from larva* of Loxostege siniiidlis in the vicinity of Wcllingt'C!- ■ 
in fall of 1909, during a severe outbreak of the latter species <>.: 

The CheUnufS then so complfdely overcame the Loxostege that e 
this pest was found only with great difficulty. In 1910, it v ' 
found and in 1011, ’12 and T8. it had not yet become a "i-'i-'' ' 
which we have attributed to the effect of Chelonus. 

Mc.'^srs. H. i\[. Eussell and F. A. Johnston (JouiiXAt^ ^ 
Exto.mology, ^"ol. d, No. 6) relate a parallel case in the life-; / 
Tdrasiidufs asparagi. Given in brief, the adult Tetrastid: wj:-'- 

oviposits ill the egg of its host, the adults issuing from ti 4 
larvie. Doi'tor Marchal observed this same phenomenon ■ ^ ' 
gnoiiis minidufi in France with the added phenomenon of P(dy ' 



r'ClEXTIFIC N(H'i:s 


• . i M 

•J'li, writer observed Fohjgiwiu^ hieuialis ovijKJsil injjj in ojr^s of Main- 
’iisirucior, and reared adults of this parasite fivfin the MuiniioJa 
. .a ,</or puparium in the sprinj^ of IhOS. .AFr. Jbawa's of this Bureau 
h-.w rngaged in a more exhaustive study of Puhjijnutns ht\ f/t<i(is, 
h di<uild also be stated in lliis eonneetion that this sauu' inetlmd 
. < (.vi])ii>ition in the eg" and the subs(ajuent emergi'iua' of tlii' a^liilt. 
:.;i!:iute from the liost larvti oeeurs in A(j( niaspis anti with 

o ,>, Med phenomenon of Pohjenii^rijanji. as siiowii by AFan-hal and by 
-b.. uri. 

Tht!' tiiere are now four families of UytKvni^piinK in which ctaiaiu 
i'-riti' iiavt' lliis metliod of i)arasitism: I)i jdti'HK Idlnhirtux re))res(au itig 
lrh<(i(ntomda'; Polygnotus JiienKtlis and Pfiiijgtn)!^^ trn'tndiix ri^jn't*- 
'rhittij, the Practotrypidiv; ('hclonus (exanus rt'pn^sentiii" the Pmni/ti'hr. 

• cd T<ir<i.<fich)i.'< asparayi, Ayoiiaspis fuscicollis and (('npi- 

^ Ininaitellu.s representing the Clidlcfiliilti . 
i 're writ(a’ first made tlucse obseiwatitjiis in s])ring of BtIHh whih' 
aloiiedn ^Vellington, Kan., and (‘oiild gt'l no corroborativo 
■ wdctiee. other Ilian the reared sp(Hdnu'ns. ddu^ nnittt'r was pn'stmietl 
ih-. b. 0. Howard for publieation the following 1 )(‘et'inl)(‘r. hut 
ot lack of corroboration, it did not at tliat tinu* ap};(‘ar advi<- 
- to ]iul)lish the data. 


Scientific Notes 

The Clover Leaf Weevil (Hypera yu/fclato ), cuitinion in tlic ('usTcni 

t)(‘c<>me abunilnnt in a si'etion uf the Pav(‘tt(‘ \'allcy in ^(Ktdiut’stcrn 
A field of red clover was eaten to the ground and surrounding alfalhi seriously 
'• uiiting A])ril hy thn larvae of this insect, ddie elov('r and .soiiu* of tlie alhdfa 
^■'"-'l'tIy plowed under to kill the larvae 
■ ii'^ted field of red cdover is situated along th(' right of way of a branch liiu* of 
-'ai .''hort Lino railroad whicdi was constructed tlirc(“ years ;tgo. Sjwa-iiiicns 
''' '■•t cun now be found in red clover and alfalfa field.s extending for a distance 
' ’ 'odes up and down the valley, though little daniago has yet been done 

’■ f wo or three places. 

n(j evidence of the presence) of the fungus, Emiinsu ^^jfhtirntspcr^nii Frc.'-:, 
• 'tbudivoly controls outbreaks of thi,s iii-seet east of the AIi.ssis,si{)pI liiver, 
''t this material, secured through the Section of Cereal and Forage* (.’rop 
die Bureau of Entomology, has been recentlv introduced into the Pav<*tl(* 
•' effort to establish it there. 

die fir,st instance of the occurrence of this insect, in injurious numbia.s in 
•''‘'unt«ain country and some anxiety is felt on account of tlie dry rdiuiale 
•’^orable to the rapid spread of the fungus which controls thf‘ pest in the 

d', IF. Pahks, 

Pfiiversihj of Pldho. 
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Economic Entomology Abroad. It k interesting to note that the cviH:-,. • 
the eeonornie entomologists of the United States, in forming an Assoeiatii,!; m i-, ^ 
nornic Entomologist.^, is being followed by other eoimtries. Dr. K. EscIk ixh ... 
liis visit to America in the summer of 1911, read a paper before the Gerninr! A- . 
<iition of Zoologists on ‘‘Economic Entomology in the United States.” ll* ijii.w. 
‘this by the publication of his book with the same title in 1913, and in th(' -um!;;,.. 
1913. after pr(‘limiiiary correspondence, the first meeting of the Gorman 
of Economic Entomologists was held at \\'urzburg under the presidenev uf 1). ■ . 
Esehei'ich. llis .id dre.s.s Wiis on the general subject of economic cntornolnuy, p 
tor Kiib.sarncn rr‘ad a paper on the eradication of the Phylloxera in Prussia. {),,,■■ .■ 
Heymotis, f)f Ht'rlin, spoke eoncerning the entomological institutions of ; 

th(“ work accnmplish(Mi in that country in economic entomology. Dr. I.. I{. U • 
ilambiirg, discussed entomological conditions in Germany. Doctor Auhii.in 
of economic entomology in the German colonies. Eostrath Orth describcii il,- 
I’liyllr)xera work in Germany. Doctor Bolle of Goritzia, Austria, gave an illie'!/ : 
lecture on tlu* work of in.sectsin libraries and also read a paper on th(‘ gnr..i ■ 
l^rospaltvdii V(Tsus A u/rnu.s/h.s pentagom in South Austria. Doctm- : ■: 

of Erlangen, read a report on apiculture. Doctor Tcichraan, of Frankhna. . 
the tsetse fly. Doctor Schulze, of 13erlin, spoke of the wild silkworms of Sooi jj .t:.--; ; 
atid their practi(‘al u.se. Doctor Bomcr gav'^c the bionomics of rhyUosfnt 
For.st:isscs.s()r Hauicl read a pa]XT on the protection of birds and of the N'lvi.-' •' 
biids m the fiaht agaiirst injurious insects. Doctor Prell, of Tiibingen. presehn-: . 
paper on Tachinid flics. Doctor Jablonowski, of Budapest, spoke of : 

mtisculosd aiul its damage to wheat. 

Much was said about the good work of the American Association, oi K'--'!:"::- 
Entomologists, and Dr. L. 0. Howard was elected the first honorary jneiuljcr ct '■ 
newly founded as.sociation. 

Cotit('rnporaneously, an Association of Economic Entomologists of Ibeo.i ■ 
been founded, and its first meeting was held at Kieff last autumn. 'I I;!- 'ur 
organization meeting, and the next meeting is called for October, 1911 aUi' m h ■' 
The details of the organization meeting and of the officers elected hav{‘ in't .v''* ' ■ ' 
rect'ived. 

The Canadian Entomological Service. Thirty years ago, in 1884. (Ii'd'iiii^: ' 
Government appointed a dominion entomologist to advise agriculturisr." irri 
regarding the control of insect pests. Two years later, on the establi-'hei' n! ''' 
Experimental Farni.s system, Dr. James Fletcher, who occupied the riMUti-'a ' 
att.achcd to the new branch of the Department of Agriculture in the joim • 

entomologist and botanist, which position he occupied with conspicsi U' 
until liis death in 1908. I'he growth in importance of the subjects nece.'-iUi’*' ' - 
separation and accordingly Divisions of Entomology and Botany w. iv 
Dr. C. Gordon Hewitt was appointed dominion entomologist in 1909 ai^ : 
with the work of organizing the new Division of Entomology of the J ‘.ii' niii' • 
luirms Branch of the Department of Agriculture with offices and labor "F ' 
Central E.xperiniental Farm, Ottawa. 

The urgent need of legislation, in order to permit action to be tak* • •" 
the introduction into Canada and spread within the country of serioii' 
and plant diseases, was rcsixinsible for the passage of the Destructive In- ' , 

Act in 1910. The still greater need of investigations on the insect p ' 
agriculture, forestry and other branches of human activity has led to ’ ' ‘ „ 

meat of field or regional laboratories in different parts of Canada with ' 
mologists in charge to study local problems. 



.SCIKN’TIFK' XoTKS 




.I.:., n: 


(i.uiii: to tlio oonsoqiimt oxpiinsion of tho oiitoinolofiu'til work alon^ iiivcstigalorv 
. j ,,i!iunisfrative linos tmd the fact that such work did not oonstitulo a lu'ccssarv 
. ; iho work of tho Exporimontal Farms systoni and ( xooutivoly was virtually 

, tho Entomologioal Sorvico has now boon soj^aratod from tho I'ixpmimontMl 

[ itraiioh and has boon constitutod an indopondont Jiranoh of th(' DoparlmcMp 
, Ami'-iilturo imdor tho diroctioii of tho dominion oJitoinoloj^ist, It is jirojiost’d to 
, . • a huildinji to provido ofticos and laboratories for tlie new Ihitomolojiical Braneli. 

;ii .■..i-n‘sp(nidents kindly note that all otlioial eonimunications and pul>!i{'alinns 
V .iid Im* addressed to "‘The Dominion Entomolofiist, Department of Agricidt uny 

ii:!' rcHi-ganization, whioh will also ineludo tlie esta])lishnu'nt of a national eolDe- 
a o\ ihe ins(‘Cts of Canada in tho Canadian National Mus(‘Uin (the \'ietr>ria Mcjiio- 
MnH'uiii) at Ottawa under the oare of the dominion entomologist, marks an 
' .:■■>! liUit step in Canadian entomology. It will result in a still greater develo[)metit 
' • dif 'tudy of Canadian insoots along S(*ioiitifi(‘ and praetical lim>s. 

An Unusual Occurrence of Walking-sticks. During tho past sumnnT (I'.tld) 
m tho vieinity of Peterson, Iowa, showed walking sticks, 

. ’ - " in numbers which const itiitod a veritable pest . Tlu' woods are pj-in<-ii)ally 
".’..k. .-mailer numbers of elm, ash, asj)en, linden, liiekory and black walnut trees 
t-;-) I lie:(vy umlergniwjli of hazel. On the 30th of May it was ohsm-ved 11i;U lh(‘ 
r. V' i Inishcs were quite eoverod with recently hatched walking-sticks, varying from 
'i.r*- <>r tour millimetres to a centimetre in length, in (‘olortlu'y w(“re a vc'ry pah; 
.i' 'A i-li gnT'n. 

I','- dll' first of August they had begun to leave the limlH>r anil ajipear in the orchard 
‘ ii'oiind tlic liouse. In the orchard they infe.sted particidarly oiu‘ tree of early 
■e i';- '. devniirmg nearly all the leaves; on a single twig six inches in length I coiinttal 
' ' ' ' a clii<t('reil together and they WTre equally numerous over the (‘iitire f n^e. 

wooils had beeuine forbidden ground to \is; if one w(U(' sufficitmtly brave to 
' dintiigli them. th(' walking-stick.s fell to the ground from every tr<“e in such 
■ :is to sound like hail. 1'hrough August and Septemb<“r there were sehlom 
dian fifty on our screen door each moriihig. The little ehiekeiis were partieu- 
- "Utlin.-iastie over them and soon learned to appear when we .swt'pt tlnun off 
' in the morning. In spite of the long awkward bodies and clinging h'gs fff 
'•■'•’i'. they were .soon able to devour them quickly and deftly. 

*• 'ld-,N'j)tember ‘the timber showed stretches a couple of hundred h'ct broad 
l^ng where the trees had been eompletelj’ defoliated. The walking 
' gari to eros.s the road to another piece of timber in which there had been 
, tbfi insects and every piussing carriage (Jr motor cruslicd them by 

■ ^ This extremely local character of the infestation wa,s a curioti.s feature. 

' ' ct timber containing about two hundred acres was almost w'holly s( ripped, 
'iiiiilar piece across the road ^vas scarcely touched. It would appear that no 
'-^tii‘k,<5 matured there, and the slight damage done w^as by migrants from the 
'ibcr. There was an apparent disparity in numbers between the mak's and 
^ ' lie*., though the apparent scarcity of females may be due to their greater 

^^^Jring the latter part of the season the females appeared in slightly 

' numbers. 


Hoktense Butler. 

State College, N, M, 
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This issiu‘ completos the j^roeeedings of the Atlanta meeting < xn . ■ 
the jiapt'i's reatl by title. The latter will appear in the August nuihi-'. 
Other pajiers will he piiljlished as rapidly as space limitations jici!:.:'. 

Tludd' is a .solitlarity among f'ditors, doubtless due to a .-iitiil;:;:' 
in tlK‘ir proitlems and perplexities, and we find mueh of tniili iii :... 
editorial indited by a brother in Philadelphia and appearing in 
April number of Extomolooical News. We commend the pdrogr;!. :. 
to the attention of our readers and take this opportunity to 
the hope tliat future contril)utors to this Jouexal will bear in ni::. ■ 
the principles firmly but gently stated by our contemporary. A i:'* ■ 
regard for tJi(‘ rights and privileges of others he]])s amazingly in av-ii';:: . 
unnecessary friction. 

Tlic advance in medical entomology and the economi'c imp"!!;!' • 
of the Diptera are well shown in tliis i.s,sue. The artif'Ies on t!-- b'-'' 
fly and its eontrol and the discussion of the magnificent work ' 
mosfjuitoes in ATw Jersey are not only timely but should he n irri' - 
to by every entomologist who 3vould keep posted along tlb '’’ i-'-'' 
We arc' only at the beginning of a comparatively unknown ohi 
worked held fraught with great potentialities. There is nur ■ >•' 
be done in rvorking out the life-histories of economic sp« ' ^ •* ' 
particularly in learning those practical details essential t'- ^ J-' '’ • 
control. Much of this work should be done in close cooper;- v-'U - 
the medical investigator in order to secure the best results '' Ah y 
least loss of effort, It is a pleasure to note that two imp(ui' 
on (iisea.se-carrying inseids have recently been publisht'o T ' 
to be revierved shortly, give a comprehensive idea of their ' d’' ' 
fields and will prove of great service to those engaged in •'i’* 
of work. 
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Current Notes 

Conducted by the Associate Editor 

; i'-u! S. instructor in ontoiuolo^:}’, l\:irtsas Sndo Aiirirult iiral ( 

- ' , a a ivaiicivl 111 rank to assistant jirofcssor, 

A Mcriiiui, of the Hurean of l'iiitoniolo”:y, nUiu-nial to his licM station ;i{, 
• ;l',\ 'rciin,. on March 2.1. 

i';.-:- v'oi' (A. H. Johannscii has boon promoted to a full profi'ssorsliip iti ento- 

■ in ('oriioll I'nlvci’sitv. 

Ml'. .in-r])li Ohc'cny lias been appointed field assistant in entotnolo^;y. at tho 
L’ I'-alniral Kxiieriiuent Station, Xew Hriinswick. X. J. 

1 (' l.<ifTin of tlio Bureau of Eiitomf)loji;y, has returned to Xew Orleans aft(‘r si‘v- 
iis'iiilis >p(‘nt in Brownsville, d'exaS; in the stvid>’ of siijrar cane insiaUs. 

O]'- )iic(‘tinjr of the' American l^hilosopliical Society at ihiijade]]}liia, Api'il 2.>’ 
■i: \arr-d ( loldsboi'uu^li Maycr^ of Washington, D. C., was elected a ineinber. 

h 'Cf'.-ni' p. J, Parrott, Entomologist of the Experiment Station, Geneva, X. 

. I'orMineneod work again, having fully reeuvered from a serious iiliK'ss of 

■ i! a'>>ck>. 

B''. I). Ifunteiv of tiie Bureau of Entomology, left on March 21^ for ;i .short 

i'i-|icciion of rhe Rocky Mountain spotted-fever tick work in tlic Bitter Root 
' "f Ahaitana. 

-di' U Jk ood, of the Bureau of Entomology, has returned to Washington after 
: >'-vcral weeks in California, wliere lie was assisting in the work hir the con- 
• )iear tiirips. 

•e f [, Jennings,, of the Bureau of Entomolog}', will resume his work on pellagra 
•ihijrg. C.. in connection wdth the Thompsoa-MeEaddeii Pellagra Com- 
" d.r.iitMayl. 

•-cun ][. hite, B.S., ^Maryland Agriciilttiral Collegia lias been afipointeri 
Msisinnt, Bureau of Entomology, and assign(Ml to work on iruck-eroi) 
Maryland, 

* '• A. Root .and J. E. Hutson, graduate students at the Massachusetts 
•' hollego, arc serving temporarily as nursery inspectors for the .Slate 
‘mn'iculture. 

dnkshetsky has been appointed director of the Poiuological Experiment 
has been recently established in the town of Simfm'opol. Crmnai, 

’• ffoward has been elected an honorary member of the iime German 
‘ Entomologists, which held its first meeting at Madgeburg 
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Mr. 11. li. Lyiii:in and his \vif(‘, of Montreal, we are informed, were p ....- 
on lli(‘ ill-fated Etnpns.'i of Iidiitul and it is feared that they were amoim die ,■ 

Mr. M. P. Zaj)pe, a firaduate (jf the Connecticut Agricultural Colh'jj,!- 
(‘nii)!(iy(‘d during tlu' suinnier as as.sistant in the entomological departmr ::! n: • 
,\gn(‘ultural Expi'nincait Station at Xew Haven. 

Mr. Thomas H, Joru's, Collaborator of the Bureau of Entomology, stHiin';.,, ■ 
Kio Piedras, Porto Ki(‘0, has been visiting Washington for study ami peru>;)! i«r 
atuns and the identification of speeinums. 

Mr. \j. S. McLaine, who ha.s charge of the brown-tail moth work in tin- I'lw;: . 
of New Brunswick, Canada, will be stationed at the Parasite Laboratory. Mi.; - 
Higliliiiids, Mass., for the next four months. 

Mr. Don Whelan, a graduate student of the Kansas State Agrieultunil r<ii,.A 
h:i.s r(‘(‘eived a fellowship in the Cradnate School of Ohio University, v.iu-n' in . 
contiruK' his aork in entomology, 

Th(‘ alknvance made to the Department of Entomology, Ohio Agih'iilou:!! i 
j)eriment Station, for all purposes, salaries and running expenses from Trbiii;)r, . 
11)14. to I'Vbniary lo, 191o, is $11,633.07. 

Mr. HcTinan H. Brehme ha.s iTsigru'd as mosquito drainage inspector. A^in iU - 
Expeihnent Station, Xew Brunswick, X. J., and is now manager of tin' Ni'a-.Ii '- ■ 
Entomological Company of Xewark, X’. J. 

Messrs. 11. G. Ingerson and H. K. Plank, graduates of the PennsylviiU):; ' 
College, have been appointed as scientific assistants in the Bureau of LuIniu";"- 
tlieir work beginning April IS, 1914. 

Mr. B. R. Coad, of the Bureau of Entomology, left M ashington on April 1 • ■ 
Arizona, where he will remain during the season to study tlu' r('latio:j> I'rc.'i ■ ■ 
Thurheria insects arid cotton culture. Ilis address will be Tucson. .Ariz 

Mr. C. C, Hamilton, a graduate student assistant of the Depaitna in "i h- ' 
iiiology, Kansas State Agricultural College, has received a fellow.ship in iM ■ 
ate School of the University of Illinois, where he will continue his work in - 

Mr. Ralph R. Parker, 1912, Massachusetts Agricultural College, and ^ lT! : - ' 
student there, has accepted for the summer, an appointment in Montnn ^ 
gate conditions in connection with the house fly and its relation to the ' ''i "■ • ' 
eases. 


Mr. G. X, Wolcott, of the Porto Rican Board of Agriculture, visited 
D. C., March 27 . He will spend the spring months in Illinois collecting ' 
parasites for introduction into Porto Rico. He will spend the sumne. 
on leave. 

Messrs. Arthur J. Ackennan and Daniel G. Tower have finished i 
the degree of Master of Science at the Massachusetts Agricultural Co 
now engaged in inspecting nursery stock for the State Board of Agr 
headquarters at Boston. 




rniKKNT \oTt:s 


\h' J I.. King, who luvs Uvn completing his course :it tin* 01ii<i Stjuc rni\-('r- 
VOS his Bachelor’s dogroe in June ;m<! will resume work witli \ \\v Ohio 
• :ii late Juno, going to his laboratory at (iy])suni. 

Ml It If. Hutchiason, of the Bureau of Entomology, hJt on \far( h 22 I'oi- X('w 
where he will conduct furtluT investigations ot Thf' irentment (tf manure 
V [!i tlic control of the house fly, in eociperation with thi' Hureau.s (►!’ ('luanistry 
I’l-mi Indus! ry. 

Mr William P. Hayes, a graduate of the Kansas Stat(' Agjhadtural Colh'gc'. ha.s 
Hipniiitf'd assistant in entomology at the Kansas Agricultural Experiment 
•.uiofi. aiirl is now stationed in the southern part of the stalf' on the state ero[) 
investigations. 

Mr. I red A. .lohnston, entomological assistant in tlu' Ihin^au of Kutoniology, wlio 
iiccii ill Washington, D. C., for consultation and hil)liograi)hieal and scientitic 
'■ !K, lia- nlurncd to Riverhead, Long Island, where he is engag(‘d in invi'stigatitjii 
: aiM-ct- alTeeting ix)tatoes, cauliflo\v(T, asparagus, and oilier inu'k rnips. 

Mr. I-.. 11. tSiegler, of the Bureau of Entomology, has Ii'ft California, wluav Im was 
.'■'.oiiij: in the work for the control of the pear tiin])s, n‘turning (o the station at 
Harbor, Mich,, for the purpose of carrying on expiu'inuaits with insi-etieiile.s 
rvi'iO ni'chard insects. 

Mr. .loim E. Graf, Scientific Assistant, Bunaiu of Imtomology, who lias bciui in 
'M.^iai!i>t(,n during portions of January, February and March fo]' consultation and 
■■‘'h'-- ii';'- returned to his pf3rmanent quarters at WJiittier, Calif., to resume work 
Uir vvirew'orm, potato-tuber moth and other insects alfeeting vegetable 

■ i MU' k fTops. 

Ml !l. (t. Marsh, Scientific .Assistant, Bureau of Entomology, after an absence 
• t' ' njunths. during which he took a special course at the Kansas Agricultural 
Manhattan, Kansas, has returned to his headquarters at Rocky Ford, Colo., 

• • will continue investigations on insects affecting .sugar beru.s and truck 

'b 1, s, \\ ogluni, of the Bureau of Entomology, ha.s returned to Wliittiey Calif , 
-‘i e- work with hydrocyanic-acid gas and the special citrus insects of that 
- Mr. Arthur D. Borden, a graduate of Leland {Stanford Junior Cniversity, 

’ ■ ' ‘ ' ^‘''<-ommendcd by Professor Kellogg, has been employed and assigncal to 

■' ‘ ' - ill] as a field assistant. 

^ who has been conducting parasite investigations at the Gyp.sy 

’'ratury for the past three years, will sail for Europe in April and will 
. ^ ■ ’’'■'ations on the fluctuations in increase of the gypsy moth in German 

I collect and ship parasites to the Gypsy Moth Laboratory for colonization 
■ ■ ;riTry. 

‘ Cameron, Government tScholar of the Board of Agriculture, England, 

' arrived in the United States from the Department of .Agricultural 
tv,. ’ 'b of the Victoria University of Manchester. Mr. Cumeron is to spend 
Ijf-’i.. . ^ autumn wmrking under Dr. T. J. Headlee at the Entomological 

\ .1 '■ Jersey Agricultural Experiment Station, Xew Brunswick, 
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A liilxjratofy lias bwai I’sUibli.shcd in Winchester, Va., by the Bureau of I . 

<)}<y, for eoixhiolinj^ studies in the life-history and methods of control of rb 
tree h(>rer and orchard phinl-lice, Mr. K. 13. 131akeslco will bo in charge of ’ !,=■ v,. 
as.si 3 t(‘d by Mr. 13. B. beach. .Mr. I.eaeh will give especial attention to rec.- . 
be employed in the control of the woolly apple aphis. 

Mr. S. .S. Crossnian, who was formerly engaged as an a.ssi.stant on the cii- ;; 
in.<('ct ill vest igation.s in Florida, and ha.s during the past two years been ctni.;..v. , 
Porto Kicu investigating eounoinic in.seets, as an assistant to the entoinolugi-i : • 
Hoard of Agriculture, Porto Rico, ha.s been a])pointed as scientific assistain • 
Jtureau of Jhitinnology, and will carry on investigations on parasites at tie' 
Motli laiboratorv. 

According to the Eipcrimcnl Stdlioft Record at the University of Maii'i;.-- 
Ung., 'blu' new laborator>^ for re.scarcii work in agricultural entomology wa> ni.- 
Xoveniber 13, 1!)13, by Sir Sidney Olivia-, permanent secretary of the : 
Agrienlfnn^ and Fi.sherie.s, .V laboratory room fifty-eight by twcnty-i'ight 
available, (ogi'tlier with a smaller laboratory, an experimental field with gn-enii'n- 
(■t(‘. J.)r. A. I). Inmis, formerly forest entomologist of the government I'f \u .. 

ha.s been aiiiiointi'd finst reader in agricultural entomology and will cniidui* : 
si'uichcs and snpi-rvise th(.‘ work of research students.’’ 

Mr. Jamivs Chapim-iU, who was granted a Doctor’s degree by the Hu"- v ! 
stiuitinn of Harvard rniver.sity, and who for the past two years has been c!.- !- 
a.s entomologist to tlie Park Department: of the City of Poston, has been 
a.< Seiimtifie Assistant of the Bureau of Entomology and will take uj) e\p'.anii' 
work with Mr. U, W . Glaser of that Bureau on the “wilt” disease alfecting tl)-' uy- 
moth. ‘.Mr. Chapman published some time ago a bulletin on the leo]iaid ' 
ZcKZO'd ppriitd, and several otlier imsect enemies of shade trees. 

■Xccordiiig to Scicitcc fi^sui' of May lo) Prof. W. C. O’Kane, professor <»! < ‘ iCi' :: 
entomology at the New Hampshire College, and Entomologist of the bf.in'-i:. 
beim elected profi's.^jor of zoology aiul entomology at the Ohio State 1 i.io rv 
Columbus. Ohio, from which hi' grariiiated in the cla.ss of 1907. Professor (' !v- 
was appointed hb iKisitioii in Xew Hampshire on the resignation of I’l''; i. ' 
Sanderson in 1910, and was recently appointed deputy commissioner of • 

in (‘barge of thi' gypsy and brown-tail moth work of that state. 

.\ii exhaustive report on the destruction of the immature stages ot ■ 

lly in stable manure is about to be published. This is the result of cooper iU''' ■' 
witli the Bureau of Chemistry and Plant Industry in which particular att’ U'-r 
paid to the ctTect's of various a]>i)lieatioiis on the fertilizing value of tl; i'- • - 
'I'his ri'i^ort will !)e ])ublished a.s a contribution from the Bureau of 1 ■' 
iFrom .Vcic.s' Lclter Xo. d, Bureon of Entomology.) 

.-^iiice the promulgation of the quarantine against foreign cotton seed ■ ‘ 

of the danger of introduetion of (k'kckia (losdjjinella and other pests, f ; 
found rliat a small amount of esed comes to this country in baled cott- ■ --y 
]vgyj)l. J. L. ^^’ebb investigated this matter in Xew Bedford and Fall Pd' ' y ' 
cliusetts. It -^vas found that the amount of seed brought in in tlii' way 
small, but one live pink boll worm was discovered. The danger from * ' ‘ 

is clear from the fact that considerable quantities of Egyptian cotton an ■ 
the soutliern mills which, in many eases, are adjacent to cotton fields. 

JA-tler Xo. d, Bureau of Entomology.) 


Mailed June 15, I^IU. 




